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ABSTRACT 
Anxiety disorders constitute the most common and debilitating mental health 
disturbance experienced by youth today. Sleep-related problems (SRPs) are highly 
prevalent among anxious youth and encompass a variety of problems including nighttime 
fears, insomnia, and refusal to sleep alone. Sleep problems and anxiety have been 
proposed to have a reciprocal relationship, whereby disturbed sleep increases a child's 
vulnerability to developing anxiety, and increased anxiety then interferes with sleep. 
Given that chronic sleep disturbance is associated with a range of behavioral and physical 
problems in youth and predicts future psychopathology, it is important to elucidate the 
nature of sleep problems in anxious youth. 
The present study investigated the relationship between sleep and anxiety utilizing a 
sample of 101 youth, ages 6-17, with a primary anxiety disorder. Families completed a 
structured diagnostic interview and self-report questionnaires about child anxiety and 
mood symptoms, behavior problems, parent psychopathology, and family functioning. 
Parents also completed the Children's Sleep Habits Questionnaire (CSHQ), a measure 
designed to assess children's sleep habits and problems. The CSHQ covers a range of 
lV 
SRPs in various domains, including bedtime resistance, sleep onset latency, sleep 
anxiety, night wakings, parasornnias, and daytime sleepiness. Total scores of 41 or 
greater on the CSHQ are indicative of clinical sleep disturbance. 
Statistical analyses were conducted to examine the data for differences across 
demographic and diagnostic variables, using chi-square tests for categorical and t-tests 
for continuous variables. Hierarchical linear regressions were also performed to 
determine the unique and linear contributions of child and family characteristics on SRPs. 
Findings revealed that SRPs were highly prevalent across all anxious youth, but the 
nature of these problems varied by diagnosis. SRPs also differed as a function of age, 
with younger children experiencing greater nighttime difficulties and adolescents 
struggling with more daytime sleepiness. Certain child characteristics, including 
heightened anxiety sensitivity and severity of depressive symptoms, were found to 
predict greater SRPs. Several family factors, including impaired family functioning, 
maternal psychopathology, and parental intrusiveness, were also found to predict SRPs. 
Taken together, results of the present study suggest that sleep difficulties are widespread 
among anxious youth and walTant greater research and clinical attention. 
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Introduction 
Anxiety disorders constitute the most common and are among the most 
debilitating mental health disturbances experienced by youth today, with large US-based 
surveys estimating prevalence rates ranging from 12% to 20% in child and adolescent 
samples (Achenbach, Howell, McConaughy, & Stranger, 1995; Gurley, Cohen, Pine, & 
Brook, 1996; Merikangas et al., 201 0). Although cognitive behavioral therapy (CBT) is a 
well-supported treatment for child anxiety (Silverman, Pina, & Viswesvaran, 2008), 
investigation of children with more complicated diagnostic profiles is still needed. 
Sleep-related problems are a common occurrence in children with anxiety (Alfano, 
Ginsburg, & Kingery, 2007). Researchers have proposed a reciprocal relationship 
between sleep difficulties and anxiety, whereby disturbed sleep increases a child's 
vulnerability to developing anxiety, and anxiety, in turn, interferes with sleep (Dahl, 
1996). Despite a strong connection between sleep-related problems and anxiety, and the 
well-documented deleterious effects of both, very little research has examined the nature 
of these commonly co-occurring problems. The present study, therefore, aims to further 
examine predictors and correlates of sleep-related problems among a treatment-seeking 
sample of anxious youth. 
Sleep is recognized as a vital activity that is necessary for a child' s health and 
overall growth. Approximately 25% of children and adolescents experience sleep 
difficulties of some kind (Archbold, Pituch, Pahanhi, & Chervin, 2002; Owens, Spirito, 
McGuinn, & Nobile, 2000). In fact, the majority of infants and young children exhibit 
transient sleep problems as part of their natural development (Min dell, Owens, & 
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Carskadon, 1999). However, extended periods of inadequate sleep are associated with a 
range of behavioral problems in children (Grover, Ginsburg, & Ialongo, 2007; Mindell et 
al., 1999), and persistent sleep-related problems in early childhood predict future 
emotional and behavioral disturbance, including later anxiety problems (Gregory, Eley, 
O'Connor, & Plomin, 2004; Gregory & O'Connor, 2002). Inadequate sleep is also 
associated with a range of other difficulties in children, including daytime sleepiness, 
inattention, impulsivity, disruptive behavior, impaired cognitive functioning and 
academic performance, and social difficulties (Aronen, Paavonen, Fjallberg, Soininen, & 
Torronen, 2000; Dahl, 1996; Fallone, Owens, & Deane, 2002; Fredriksen, Rhodes, 
Reddy, & Way, 2004; Mindell, 1999; Wolfson & Carskadon, 1998). Insufficient sleep 
can also negatively affect the immune system and metabolic processes, and has been 
associated with lower health-related quality of life in children (Hart, Palermo, & Rosen, 
2005). Thus, while occasional sleep problems may be a natural part of normal 
development, more severe and lasting sleep disturbance often warrants intervention. 
When left untreated, sleep problems tend to persist over time. Research suggests 
that 84% of children exhibiting sleep disturbance in early childhood present with the 
same sleep problems three years later (Mindell, 1993). Thus, sleep problems that cause 
significant interference may warrant immediate intervention to prevent their persistence 
into later stages of childhood. 
Research has established a connection between early sleep-related problems and 
later psychopathology. One longitudinal study evaluating a large community sample 
across time found that sleep-related problems at age four predicted anxiety, depression, 
attention problems, and aggression in mid-adolescence (Gregory & O'Connor, 2002). 
Another longitudinal study examining a large sample of twin pairs similarly found that 
sleep-related problems at three and four years predicted anxiety, hyperactivity, and 
conduct problems at age seven (Gregory et al., 2004). Notably, several studies have 
found a stronger association between early sleep-related problems and anxiety as 
compared to other psychiatric problems (Gregory et al., 2004; Gregory & O'Connor, 
2002; Johnson, Chilcoat, & Breslau, 2000). 
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Taken together, these research findings indicate that sleep disturbance is 
associated with a range of psychological and behavioral problems in children (Mindell et 
al. , 1999) and that sleep-related problems in early childhood predict later 
psychopathology (Gregory et al, 2004; Gregory & O'Connor, 2002). Despite the 
established relationship between sleep-related problems and behavioral and emotional 
disturbance, very little research has focused on sleep-related problems in children 
presenting with clinically significant anxiety disorders. Given the importance of sleep in 
a child's cognitive and emotional development, as well as the proposed reciprocal 
relationship between sleep-related problems and anxiety, it is particularly important to 
understand predictors and correlates of sleep-related problems in anxious youth. From a 
clinical perspective, it may be that children with co-occurring anxiety and sleep 
difficulties require different treatment strategies and may benefit from therapy that 
specifically targets sleep symptoms. The present study aims to fill an important gap in the 
literature by examining predictors and clinical correlates of sleep-related problems in a 
treatment-seeking sample of anxious youth. By further understanding the characteristics 
of children who present with both anxiety and sleep-related problems, and how they 
constitute a distinct clinical population from anxious children who do not experience 
sleep difficulties, more targeted, tailored, and effective interventions may be designed in 
the future. 
Although the body of literature that addresses sleep disturbance in anxious youth 
is sparse, previous research in this area suggests that certain factors may be particularly 
relevant to investigate further. Factors that have been indicated in the sleep-related 
problems experienced by anxious youth are: (1) demographic characteristics, (2) anxiety 
sensitivity, (3) type of anxiety diagnosis, ( 4) co-occurring depression, ( 5) maternal 
psychopathology, and (6) family environment. For clarity of presentation, the relevant 
literature on each of these factors will be presented in tum. 
Demographic Characteristics 
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Although sleep-related problems seem to extend across the childhood anxiety 
disorders, research suggests that demographic variables, particularly age and gender, may 
impact the type of sleep difficulties experienced by anxious youth. As one might expect, 
younger children reportedly experience more nightmares and are more likely to refuse to 
sleep alone than older children (Alfano et al., 2007). In a recent study, Alfano and 
colleagues (20 1 0) found that younger children with anxiety experienced higher levels of 
bedtime resistance, sleep anxiety, parasomnias, and total sleep disturbance than older 
youth. 
Research suggests that some gender differences in sleep-related problems may 
also exist, but findings have been less robust. One of the most comprehensive studies of 
sleep-related problems in anxious youth to date found no statistically significant 
differences among female and male anxious youth, except that nightmares were more 
common in females (Alfano et al., 2007). In another recent study, anxious females were 
reported to demonstrate more bedtime resistance and sleep anxiety than their anxious 
male counterparts (Alfano et al. , 2010). 
Anxiety Sensitivity 
5 
Research indicates that anxiety sensitivity, the perception that the physiological 
sensations related to anxiety are harmful or threatening (Reiss, Peterson, Gursky, & 
McNally, 1986), is associated with sleep-related problems in adults (Vincent & Walker, 
2001 ). Babson and colleagues (2008) further investigated the role of anxiety sensitivity 
in sleep-related problems among adults and found that it moderated the relationship 
between sleep anticipatory anxiety and sleep onset latency. Specifically, for participants 
with high anxiety sensitivity, sleep anticipatory anxiety was significantly associated with 
longer sleep onset latency. 
These findings from research with adult samples suggest that anxiety sensitivity 
may also play an important role in the sleep disturbance experienced by anxious youth. 
Gregory & Eley (2005) investigated this phenomenon in a community sample of 
children, ages 8 to 11 , using both parent- and child-report. Findings revealed that the 
Children' s Anxiety Sensitivity Index (CASI) was a unique predictor of sleep problems. 
Since the role of anxiety sensitivity in childhood sleep difficulties is not fully understood, 
and has never been systematically evaluated in a sample of anxious youth, another aim of 
the present study is to further examine this relationship. 
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Anxiety Diagnosis 
Research suggests that the type, frequency, and severity of sleep-related problems 
vary by anxiety disorder diagnosis. In a recent study examining sleep-related problems in 
anxious youth, 54% of the children in the sample reported trouble sleeping overall, while 
parent-report of children' s sleep difficulties reached 85% (Alfano et al., 2010). However, 
child- and parent-reported sleep difficulties were significantly higher for those with 
generalized anxiety disorder (87%) versus other anxiety disorders (60% for separation 
anxiety disorder, 54% for obsessive compulsive disorder, and 27% for social phobia). 
In a similar study investigating sleep-related problems in anxious youth, Alfano 
and colleagues (2007) found that 88% of a sample of 128 anxious children, 6 to 17 years 
of age, experienced at least one sleep-related problem, and 55% experienced three or 
more. However, children with a diagnosis of generalized anxiety disorder (GAD) or 
separation anxiety disorder (SAD) experienced significantly more sleep-related problems 
than those with other anxiety diagnoses. Results from this study also revealed that 
children with SAD exhibited significantly more refusal to sleep alone or away from home 
and experienced more nightmares than children without SAD (Alfano et al. , 2007). The 
authors note that there are likely both shared and nonshared mechanisms for sleep-related 
problems across the anxiety disorders. For instance, children with GAD may not share 
the same fears about sleeping alone as those with SAD, but may experience a more 
generalized state of hyperarousal that contributes to difficulty initiating or maintaining 
sleep. 
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Sleep-related problems in youth with GAD and SAD have received significantly 
more research attention than other anxiety disorders. This is likely due, in part, to the 
fact that the diagnostic criteria for these disorders specifically include sleep-related 
symptoms: difficulty sleeping for GAD, and repeated nightmares and/or reluctance or 
refusal to sleep alone or away from home for SAD (AP A, 2000). Much less research and 
clinical attention has been paid to sleep problems in children with other anxiety disorders, 
such as social phobia (SP), panic disorder (PD), and obsessive compulsive disorder 
(OCD). This may be due to the fact that sleep difficulties are not considered core 
features of these disorders. Although sleep-related problems may not be as prevalent in 
these anxiety disorders (Alfano et al. , 2007, 201 0), a sizable proportion of children 
reportedly experience elevated sleep difficulties across anxiety diagnoses. 
Research indicates that sleep-related problems are commonly experienced in 
youth with SP (Alfano et al. , 2007, 201 0). Although no published research to date has 
examined the mechanisms underlying sleep disturbance in socially anxious youth, 
depressive symptoms have been found to mediate the relationship between social anxiety 
and sleep difficulties in adults (Buckner, Bemert, Cromer, Joiner, & Schmidt, 2008; 
Stein, Kroft, & Walker, 1993). This finding suggests that depressive symptoms may also 
play an important role in the sleep-related problems experienced by children and 
adolescents with SP, but further research is needed to systematically evaluate the 
relationship between these factors. 
Few studies have investigated the nature of sleep in youth with PD, but it has been 
proposed that the disorder is associated with heightened levels of sleep anxiety (Garland, 
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1995). Furthermore, in a recent study involving a hyperventilation challenge in a 
community sample of adolescents, self-reported anxiety and intensity of post-
hyperventilation panic symptoms were significantly associated with self-reported sleep 
quality. This finding suggests that physiological arousal, and the associated anxious 
cognitions, may play a role in the sleep disturbance experienced by youth with PD 
(Babson, Feldner, Connolly, Trainor, & Leen-Feldner, 2010). Some researchers have 
also suggested that the experience of "letting go" that occurs when falling asleep, and the 
physical sensations that accompany it, can cue panic attacks which then results in a fear 
of sleeping among some PD patients. In support of this theory, a study comparing the 
sleep patterns of PD, depressed, and healthy adults found that all participants with PD 
who reported disturbed sleep attributed it to fears of impending panic attacks (Uhde et al., 
1984). Therefore, there is some indication that the physical sensations experienced when 
going to sleep, and their association with panic, mediate the relationship between PD and 
sleep anxiety. 
In children and adolescents with OCD, research indicates that the majority 
experience significant sleep-related problems (Alfano et al., 201 0; Storch et al., 2008). 
However, it has been suggested that the mechanisms may differ from those that play a 
role in the sleep disturbance associated with other anxiety disorders. Researchers have 
theorized that obsessions and compulsive rituals may delay bedtime, increase anxiety 
about going to sleep, and thus interfere in the sleep habits of youth with OCD (Chorney, 
Detweiler, Morris, & Kuhn, 2007). A recent study supporting this hypothesis found that 
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the thought problems subscale ofthe CBCL, which includes OCD symptoms, was a 
significant predictor of sleep problems among anxious youth (lvarsson & Larsson, 2009). 
In sum, while there is a growing body of research, very little is known about how 
sleep-related problems differ across the childhood anxiety disorders. An important aim 
of the present study, therefore, is to further investigate the similarities and differences of 
sleep patterns and problems across anxiety diagnoses. 
Co-occurring Depressive Symptoms 
Epidemiological data, along with studies utilizing both objective and subjective 
measures of sleep, indicate that sleep disturbance is common among depressed adults 
(Armitage, 2007; Ford & Kamerow, 1989; Hatzinger, Hemmeter, Brand, Ising, & 
Holsboer-Trachsler, 2004). Both hypersomnia and insomnia are considered core 
symptoms of depression and are included in the diagnostic criteria for major depressive 
disorder (AP A, 2000). Laboratory research has detected differences in the sleep patterns 
of individuals with depression, including differences in sleep duration, sleep onset, and 
REM latency (Goetz, Puig-Antich, & Ryan, 1987; Kutcher, Williamson, Marton, & 
Szalai, 1992). Similar to adults, a strong association between sleep and depression has 
also been detected in youth (Gregory, Rijsdijk, Dahl, McGuffm, & Eley, 2006; Ivanenko, 
Crabtree, & Gozal, 2004; Roberts, Lewinsohn, & Seely, 1995). This relationship seems 
to grow stronger in adolescence (Alfano, Zakem, Costa, Taylor, & Weems, 2009) and 
some evidence suggests that sleep disturbance in youth is a predictor of depression in 
later adolescence (Breslau, Roth, Rosenthal, & Andreski, 1996). Similar to adults, 
changes in sleep duration - both insomnia and hypersomnia - have been reported by 
adolescents with heightened depressive symptoms (Gangwisch, J.E., Babiss, L.A., 
Malaspina, D, Turner, J.B., Zammit, G.K., & Posner, K., 2010; Kaneita, Y., Ohida, T., 
Uchiyama, M. , Takemura, S. , Kawahara, K., Yokoyama, E., et al. , 2006). 
10 
Notably, research suggests that a significant association exists between anxiety, 
depression, and sleep disturbance in youth. Liu and colleagues (2007) found that 
children who experienced sleep-related problems and higher levels of depression were 
also more likely to have a comorbid anxiety disorder than those without sleep problems. 
Although the association between sleep disturbance, anxiety, and depression is not well-
understood, some evidence suggests that a pathway exists from anxiety to disturbed 
sleep, which is followed by the onset of depression (Dahl & Harvey, 2007; Johnson, 
Roth, & Breslau, 2006). Taken together, these findings indicate that a meaningful 
relationship exists between sleep, anxiety, and depression in both adults and children and 
warrants further investigation. 
Maternal Psychopathology 
A growing body of literature indicates that maternal psychopathology, particularly 
depression, is associated with sleep problems in youth. Lam and colleagues (2003) 
investigated depression among mothers of young children (ages 3 to 4) and found a 
significant positive association between children' s sleep problems and maternal 
depression scores (Lam, Hiscock, & Wake, 2003). A similar study found a strong 
association between maternal depression and both childhood sleep problems and anxiety 
(Gregory et al. , 2005). Further support comes from a study by Meltzer and Mindell 
(2007), who collected data from a community sample of mothers with children between 
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the ages of 3 and 14. Results of this study indicated that child sleep quality was a 
significant predictor of maternal sleep quality. Maternal sleep quality, in tum, 
significantly predicted maternal mood, stress level, and daytime functioning. 
Furthermore, poor child sleep quality was related to increased feelings of parental stress 
(Meltzer & Mindell, 2007). 
These findings suggest that maternal depressive symptoms play a significant role 
in the sleep-related problems experienced by anxious youth. Researchers have suggested 
a transactional model in which the interaction of maternal factors and childhood sleep 
problems is dynamic and bidirectional (Sadeh & Anders, 1993; Sameroff & Emde, 1989). 
However, some evidence indicates that there is a distinct pathway from maternal 
depression to child sleep problems. Zuckerman and colleagues (1987) conducted a 
longitudinal study investigating environmental predictors of early childhood sleep 
problems. Findings revealed that the only psychosocial variable predictive of persistent 
sleep problems in children between 8 months and 3 years of age was maternal report of 
depressive symptoms. Conversely, child sleep problems were not found to be predictive 
of maternal feelings of depression. These findings suggest that maternal depression is 
indeed a causal mechanism of early childhood sleep problems (Zuckerman, Stevenson, & 
Bailey, 1987). However, research with older children is needed in order to examine the 
nature of this relationship in later stages of development. A strong association has been 
established between maternal depression and internalizing disorders in school-age 
children and adolescents (Beardslee, Bemporad, Keller, & Klerman, 1983; Gregory, Eley, 
O'Connor, Rijsdijka, & Plomin, 2005). While it has not yet been systematically 
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evaluated, child internalizing symptoms may mediate the relationship between maternal 
depression and sleep disturbance in older children. 
Family Environment 
Previous research indicates that sleep-related problems in children and 
adolescents are associated with greater interference in family functioning. This process is 
most likely transactional, with family environment influencing child sleep habits, and the 
child's sleep impacting the family's overall functioning. Lack of structure or a chaotic 
family environment is thought to impact the consistency and appropriateness of bedtime 
routines set by parents, which, in turn, influences children's sleep habits (Ferber, 1986). 
Research also suggests that family stress and conflict are predictive of child sleep 
problems. Two recent studies investigating child and family characteristics in a large 
community sample found a strong association between family discord and inadequate 
sleep in children (Smaldone, Honig, & Burne, 2007, 2009). Another study investigating 
the sleep patterns of school-age children, ages 7-11 , using actigraphy data found family 
stress to be one of the strongest predictors of child sleep quality (Sadeh, Raviv, & Gruber, 
2000). Furthermore, research indicates that a stressful family environment may have a 
lasting impact on child sleep patterns. In a recent longitudinal study, Gregory, Caspi, 
Moffitt, and Poulton (2006) found that family conflict in earlier childhood (between the 
ages of7 and 15) predicted insomnia at age 18. 
Similar results have also been found in families of anxious children. Family 
discord has been associated with higher levels of anxiety in children and adolescents 
(Kashani et al., 1990; Stark, Humphrey, Laurent, Livingston, & Christopher, 1993) and a 
strong association has been established between impaired family functioning and sleep-
related problems in anxious youth (Alfano et al., 2007). 
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Within the family environment, an important factor that is thought to contribute to 
the development of childhood anxiety, and may also play a significant role in sleep 
difficulties, is parenting style. Parenting behaviors that discourage a child's autonomy 
are associated with the development and maintenance of anxiety and other childhood 
difficulties (Ginsburg, Siqueland, Masia-Warner, & Hedtke, 2004; McLeod, Wood, & 
Weisz, 2007). Research suggests that locus of control, or a diminished sense of control 
over one's environment, is strongly associated with anxiety. When parents engage in 
behaviors that promote the development of an external locus of control, and associated 
feelings of ineffectiveness, this may serve as a risk factor for anxiety (Chorpita & 
Barlow, 1998). Parental intrusiveness, in particular, appears to be a specific risk factor 
for child anxiety (Wood, 2006). Intrusive parenting is characterized by disproportionate 
regulation of a child's emotions, behavior, and decision-making. Common forms of 
intrusiveness include excessive assistance in the child's daily activities, such as the 
morning and bedtime routines, thus preventing the child from mastering age-appropriate 
behaviors and activities. In early childhood, parental over-involvement in the bedtime 
routine, specifically, is associated with greater sleep problems in children at risk for the 
development of anxiety (Warren, Gunnar, Kagan, Anders, Simmens, & Rones, et al., 
2003). These intrusive parenting behaviors, likely aimed at reducing a child's distress, 
may instead encourage his or her dependence on parents (for a review, see Wood, 
McLeod, Sigman, Hwang, & Chu, 2003). 
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Although it has not been systematically researched, these findings suggest that 
parental intrusiveness may play a critical role in the problematic bedtime behaviors and 
subsequent sleep disturbance associated with childhood anxiety. In addition to anxiety, 
research has also established a relationship between parental intrusiveness and 
oppositionality (Hudson & Rapee, 2001). Sleep-related problems, particularly bedtime 
noncompliance, have also been linked to childhood oppositionality and aggression 
(Wade, Ortiz, & Gorman, 2007). Some children will react with angry outbursts and 
tantrums at bedtime, which may be an anxious response and/or avoidance behavior in 
anxiety-disordered youth. Thus, oppositionality and aggression may be a key mechanism 
underlying the relationship between parental intrusiveness and bedtime resistance among 
anxious youth, but further research is needed to support this hypothesis . 
Summary 
While research in the area of co-occurring anxiety and sleep disturbance in youth 
has been largely neglected, the few studies that have explored this topic have highlighted 
key areas in need of further empirical investigation. There is some indication that 
important factors to examine further are demographic characteristics, anxiety sensitivity, 
type of anxiety disorder, co-occurring depressive symptoms, maternal psychopathology, 
family environment, and parenting style. Better clarifying the relationships between 
these factors and sleep-related problems in anxious youth can inform the optimal 
development and refinement of treatments for youth presenting with co-occurring anxiety 
and sleep disturbance. Therefore, the specific aims and hypotheses for the proposed 
study are as follows: 
Specific Aims and Hypotheses 
Specific Aim 1: To investigate the sleep patterns of a treatment-seeking sample of 
anxious youth, including prevalence of sleep disturbance, sleep duration, and daytime 
sleepiness, using a validated measure of childhood sleep habits. 
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Hypothesis 1 a: Following normal developmental changes in sleep patterns among 
community samples (Sadeh, 2009), total sleep duration is expected to decrease with 
age in the present sample of anxious youth. 
Hypothesis 1 b: Consistent with previous research, it is hypothesized that a 
significant proportion of the current sample of anxious youth will experience 
clinically significant sleep disturbance. 
Hypothesis 1 c: Participants who experience greater sleep disturbance are also 
expected to experience higher levels of daytime sleepiness. 
Specific Aim 2: To examine variations in sleep as a function of child demographic 
factors . 
Hypothesis 2a: It is hypothesized that younger age will predict greater sleep 
disturbance in anxious youth. Younger age is also expected to be associated with 
greater bedtime resistance, sleep anxiety, and nighttime wakings. 
Hypothesis 2b: Overall, females are expected to exhibit greater bedtime resistance 
and sleep anxiety than their male counterparts. Since gender differences often 
emerge after puberty, it is expected that age will moderate the relationship between 
gender and some sleep variables. 
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Specific Aim 3: To examine the role of anxiety sensitivity in sleep disturbance among a 
treatment-seeking sample of anxious youth. 
Hypothesis 3a: It is hypothesized that children with heightened anxiety sensitivity 
will experience greater sleep disturbance. 
Hypothesis 3b: Consistent with findings in the adult literature (Babson et al., 2008), 
anxiety sensitivity is also expected to predict delayed sleep onset in anxious youth. 
Specific Aim 4: To examine variations in sleep as a function of anxiety diagnosis. 
Hypothesis 4a: The proportion of youth with clinically significant sleep disturbance 
is expected to vary by principal diagnosis. It is hypothesized that children with a 
diagnosis of GAD are more likely to experience clinical sleep disturbance than those 
with other anxiety diagnoses. 
Hypothesis 4b: It is hypothesized that children with a GAD diagnosis will reportedly 
experience greater sleep disturbance and more restless sleep than those without a 
GAD diagnosis. 
Hypothesis 4c: It is expected that youth with GAD will reportedly sleep too little 
and experience greater daytime sleepiness than those without GAD. 
Hypothesis 4d: Children with a diagnosis of SAD are expected to exhibit 
significantly more sleep anxiety and bedtime resistance than children without an 
SAD diagnosis. 
Hypothesis 4e: Children with an SAD diagnosis are expected to experience more 
difficulty sleeping alone than children without SAD. 
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Hypothesis 4f Consistent with the adult literature, depressive symptoms are 
hypothesized to play a mediating role in the relationship between social anxiety and 
sleep disturbance in youth. 
Hypothesis 4g: Research indicates that the physical sensations experienced when 
falling asleep may trigger panic attacks, and subsequent sleep anxiety, in individuals 
with PD. Therefore, it is hypothesized that physical arousal plays a mediating role in 
the relationship between PD and sleep anxiety. 
Hypothesis 4h: Researchers have theorized that obsessions and compulsions, 
particularly nighttime rituals, may contribute to the sleep anxiety experienced by 
youth with OCD (Chorney et al., 2007). Therefore, it is hypothesized that obsessions 
and compulsions will predict sleep anxiety over and above the effect of general 
anxiety symptoms in participants with an OCD diagnosis. 
Specific Aim 5: To clarify the relationship between depressive symptoms and sleep 
disturbance in anxious youth. 
Hypothesis 5a: Depressive symptoms are hypothesized to predict greater sleep 
disturbance in anxious youth. 
Hypothesis 5b: Consistent with findings in the adult literature, depressive symptoms 
are expected to impact sleep duration in the present sample of anxious youth. 
Specific Aim 6: To gain a better understanding of parent and family characteristics that 
have been indicated in the sleep disturbance experienced by anxious youth. 
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Hypothesis 6a: While the nature of the relationship is likely reciprocal and complex, 
it is expected that impaired family functioning will predict greater sleep disturbance 
in anxious youth. 
Hypothesis 6b: Consistent with previous research, maternal psychopathology, 
particularly depression, is expected to predict sleep disturbance among the present 
sample. 
Hypothesis 6c: Although an association between maternal depression and childhood 
sleep problems has been established (Lam et al., 2003; Meltzer & Mindell, 2007), the 
nature of this relationship is not well-understood. It is hypothesized that child 
internalizing symptoms mediate the relationship between maternal depression and 
child sleep disturbance. 
Hypothesis 6d: Parental intrusiveness is thought to contribute to the development of 
childhood anxiety and may also play a significant role in sleep difficulties. Thus, 
parental intrusiveness is hypothesized to predict sleep disturbance in anxious youth. 
Hypothesis 6e: Child-reported feelings of ineffectiveness are expected to mediate 
the relationship between parental intrusiveness and sleep disturbance. 
Hypothesis 6f A significant association between parental intrusiveness and bedtime 
resistance will emerge, and child oppositionality and aggressive behavior is expected 
to mediate this relationship. 
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Methods 
Participants 
Study participants included 101 children and adolescents, ages 6 to 17 (M = 
11.17, SD = 2.67) seeking treatment at a childhood anxiety specialty clinic in Boston, 
Massachusetts. All participants came through the normal patient flow into the Child and 
Adolescent Fear and Anxiety Treatment Program at the Center for Anxiety and Related 
Disorders (CARD) at Boston University. A power analysis was conducted in order to 
determine the appropriate sample size for the present study. Given the paucity of 
empirical work in this area, it was difficult to draw on previous research to estimate an 
expected effect size for the primary analyses of interest. However, small-to-medium 
effect sizes have been detected in research examining related constructs and their 
associations with child anxiety, and so effects of similar magnitude were expected in the 
present analyses. Accordingly, the alpha rate was set at 0.05 (whereby the chances of 
detecting an effect when one does not actually exist are less than one in twenty), power 
was set at 0.80 (whereby the probability of detecting a "true" effect if one exists are eight 
in ten), and small-to-medium effects were assumed in the primary set of analyses. Based 
on these set of assumptions, a sample size of 101 was required in order to enable 
statistical judgments that are accurate and reliable. 
The sample was comprised of 51 males (50.5%) and 50 females (49.5%) from all 
ethnic backgrounds. Among the sample, 85% were Caucasian, 2% Latino, 1% African-
American, 1% Asian, and 11% unknown, which is consistent with the demographic 
characteristics of the U.S . national population of youth seeking treatment for mental 
health problems (Merikangas et al., 2011). The mean annual income for families 
participating in the study was $112,247, albeit highly variable (SD = $69,892). 
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Participants met DSM-IV criteria for a principal diagnosis of either GAD (n = 24; 
23.8%), SAD (n = 14; 13.9%), social phobia (n = 10; 9.9%), OCD (n = 11 ; 10.9%), panic 
disorder (n = 11; 10.9%), specific phobia (n = 11; 1 0.9%), anxiety disorder not otherwise 
specified (n = 16; 15.8%), or co-principal anxiety diagnoses (n = 4, 4.0%). Table 1 lists 
the number and percentage of participants broken down by principal and clinical 
diagnoses. Thirty-seven percent (n = 37) of the sample was diagnosed with a comorbid 
disorder. The most common comorbid diagnoses included specific phobia (n = 14; 
13.9%), GAD (n = 13; 12.9%), and social phobia (n = 7; 6.9%). Table 2 includes a 
complete list of comorbid diagnoses for the present sample. 
Inclusion Criteria. All children met the following criteria to be eligible for study 
participation: (a) The child received a principal anxiety disorder diagnosis of social 
phobia, separation anxiety disorder, generalized anxiety disorder, specific phobia, 
obsessive-compulsive disorder, panic disorder, or anxiety disorder not otherwise 
specified assigned at pre-treatment, based on DSM-IV criteria. Diagnoses were derived 
from ADIS-IV (composite parent/child) diagnosis, and reflected a clinical severity rating 
of 4 or above (see description of ADIS-IV in measures section). Children were not 
excluded if they were diagnosed with comorbid diagnoses . (b) The child was between 
the ages of 6 and 17 years (inclusive), and (c) at least one parent or caregiver was 
available to accompany the child to the assessment and complete all study measures. 
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(d) If the child was on a psychotropic medication, he/she met the medication stabilization 
criteria (1 month for benzodiazepines, 3 months for SSRis or tricyclics) . 
Exclusion Criteria To maximize the generalizability of this study, patients were 
only excluded for conditions that would limit their ability to participate in the diagnostic 
assessment or limit the ability to interpret results. Children were excluded from the study 
ifthey met any of the following criteria: (a) Positive diagnosis of pervasive 
developmental disorder, organic brain syndrome, mental retardation, or current suicidal 
ideation; (b) Positive diagnosis of an organic or medical issue that can cause sleep-related 
problems, including restless leg syndrome or obstructive sleep apnea; (c) Refusal of 
parent(s) to participate in research at the Center; and (d) Children whose parents 
presented with any condition such as mental retardation, that would limit their ability to 
read or understand the assessment materials were excluded from the study. 
Procedures 
Study procedures were approved by the Institutional Review Board of Boston 
University, Charles River Campus. During the diagnostic evaluation at the Center for 
Anxiety and Related Disorders, interview and questionnaire data were collected from 
families who met inclusion criteria and consented to participate in research at the Center. 
All assessments were conducted at the Center for Anxiety and Related Disorders (CARD) 
at Boston University by pre-doctoral graduate student clinicians who have been trained in 
administering the Anxiety Disorders Interview Schedule-Child and Parent Versions 
(ADIS-IV -C/P) and assigning diagnostic severity ratings of mood, anxiety, and related 
disorders. Following the completion of the diagnostic interview, the assessor collected 
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all self-report forms from participants. All assessments were completed under the 
supervision of licensed clinical supervisors ofthe Child and Adolescent Fear and Anxiety 
Treatment Program at CARD. Data collected during the assessment was deidentified and 
entered into a Microsoft Excel database and scored by the principal investigator or a 
study research assistant. Scored data was then transferred to an SPSS database for 
statistical analysis. 
Measures 
The measurement instruments included in the study are routinely utilized in the 
assessment of children at the Child and Adolescent Fear and Anxiety Treatment Program. 
In all cases, the most theoretically appropriate, psychometrically sound, and empirically 
validated measures were chosen for use in the present study. The full assessment battery 
(described below) was administered at the diagnostic assessment prior to receiving 
treatment at the Center. The self-report instruments included were designed to measure 
child anxiety and mood symptoms and severity, child sleep habits and problems, parent-
reported behavior problems, parent psychopathology, and family functioning. 
Demographic Information 
Demographic and Background Questionnaire CDBQ)- A parent questionnaire was 
completed to provide descriptive information about the child and family including 
gender, age, race/ethnicity, occupation, education level, and medical history. 
Assessment of Psychological Diagnoses 
Anxiety Disorders Interview Schedule-Child and Parent Versions CADIS C/P) -
(ADIS-IV-C/P; Silverman & Albano, 1997). The ADIS-IV-C/P was used during the 
initial diagnostic assessment in the present study to assess for all DSM-IV anxiety 
disorders, mood disorders, and externalizing disorders of childhood, and also provide 
screening questions for selected other disorders (e.g., psychotic disorders, eating 
disorders, and somatization disorders). The ADIS-IV-C/P is a downward extension of 
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the Anxiety Disorders Interview Schedule for DSM-IV (ADIS-IV; Brown, DiNardo, & 
Barlow, 1994). The ADIS-IV-C/P includes visual prompts in the form ofthermometers 
to obtain child ratings of fear, worry, distress/interference, and occurrence of physical 
sensations. Parents and children are asked to provide ratings, ranging from 0 to 8, of the 
child' s fear and avoidance of various situations, as well as the level of interference the 
symptoms cause in the child's daily functioning . In addition to diagnostic information, 
the AD IS-IV -C/P provides a 0-8 clinical severity rating (ADIS-CSR), assigned by the 
interviewer, based on the degree of distress and functional interference that is reportedly 
caused by the disorder. To obtain a diagnosis on the AD IS-IV -C/P, reports are pooled 
across informants (parents/children). Psychometric properties on the updated DSM-IV 
version of the ADIS-IV-C/P have shown adequate test-retest reliability, with a test retest 
interval of 7 to 14 days. Silverman, Saavedra, & Pina (200 1) conducted two 
administrations of the ADIS-IV-C/P with 62 children (aged 7-16 years) . Results revealed 
that the AD IS-IV -C/P is a reliable instrument for deriving DSM-IV anxiety disorder 
symptoms and diagnoses in children. The ADIS-IV-C/P was also shown to have excellent 
reliability in symptom scale scores for SAD, social phobia, specific phobia, and GAD and 
good to excellent reliability for deriving combined diagnoses of these disorders. It was 
also shown to have good to excellent reliability for using child-only and parent-only 
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information. Reliability coefficients were generally similar and, in most instances, 
superior to those found in previous AD IS-IV -C/P reliability studies. Results of previous 
studies conducted on the previous version of this interview (ADIS-IV -C/P; Silverman, 
1991) (employing DSM-III-R criteria) have shown adequate inter-rater reliability, with 
kappa coefficients ranging from .54 to 1.0 in an interviewer-observer paradigm 
(Silverman & Nelles, 1988), and from .64 to .84 based on test-retest methodology 
(Silverman & Eisen, 1992). The validity ofthe ADIS-IV-C/P has been supported 
through self-report data, treatment outcome data, and expert consensus (Albano, Marten, 
Holt, Heimberg, & Barlow, 1995; Chorpita, Tracey, Brown, Collica, & Barlow, 1997). 
Wood and colleagues (2002) evaluated the concurrent validity ofthe ADIS-IV-C/P for 
the following disorders: social phobia, SAD, GAD, and panic disorder. Children 
referred to an outpatient anxiety disorder clinic (N=186; ages 8 to 17) and their parents 
completed the Multidimensional Anxiety Scale for Children (MASC) and the AD IS-IV-
C/P interview. There was strong correspondence found between AD IS-IV -C/P social 
phobia, SAD, and panic disorder diagnoses and the empirically derived MASC factor 
scores corresponding to these disorders. Overall, results ofthe study provided support 
for the concurrent validity ofthe anxiety disorders section ofthe ADIS-IV-C/P (Wood, 
Piacentini, Bergman, McCracken, & Barrios, 2002). To determine the reliability of 
ADIS assessments completed at CARD, 15% are randomly selected to be rated by a 
second clinician. Among the CARD population, the ADIS-IV-C/P has demonstrated 
good inter-rater agreement on principal diagnosis (K = .866) and clinical severity 
(Pearson product-moment r = .615). 
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Self- and Parent-Reported Child Anxiety and Mood Symptoms 
Multidimensional Anxiety Scale for Children (MASC) - The MASC (March, 
Parker, Sullivan, & Stallings, 1997) is a 39-item questionnaire designed to assess various 
anxiety dimensions in children. The MASC presents anxiety-related statements (e.g., "I 
get dizzy or faint", "I worry about other people laughing at me") and asks the child to 
circle the number from 0 to 3 indicating how often the statement is true for him or her 
(i.e. , 0 ="never true about me", 1 ="rarely true about me", 2= "sometimes true about 
me", and 3= "often true about me"). The MASC provides a total score to measure the 
overall level of anxiety, while the Anxiety Disorders Index can help differentiate children 
who may have an anxiety disorder. The following scales allow for the identification of 
specific problem areas: 1) the Physical Symptoms Scale measures the tendency to report 
physical sensations of anxiety (e.g., dizziness, sweating); 2) the Harm A voidance Scale 
indicates perfectionist and anxious coping behavior; 3) the Social Anxiety Scale provides 
an assessment of humiliation fear and worry about public performance; and 4) the 
Separation/Panic Scale assesses the tendency to be scared when alone or in an unfamiliar 
place, and to want to stay close to family or home. The MASC has shown robust 
psychometric properties in clinical, epidemiological and treatment studies. Three-week 
test-retest reliability for the MASC is .79 in clinical samples and .88 in school-based 
samples (March et al. , 1997). The MASC also demonstrated strong internal consistency 
in the present sample (a = .90). 
The Childhood Anxiety Sensitivity Index (CAS!)- The Childhood Anxiety 
Sensitivity Index (CASI) is an 18-item scale modified by Silverman, Fleisig, Rabian, and 
26 
Peterson (1991) from the Anxiety Sensitivity Index (Peterson & Reiss, 1987), the most 
widely used instrument for assessing anxiety sensitivity in adults. The CASI measures 
anxiety sensitivity in children by asking them to state how aversively they view anxiety 
symptoms (e.g., "it scares me when my heart beats fast") by endorsing "none" (1 ), 
"some" (2), or "a lot" (3) in response to each item. The total anxiety sensitivity score is 
defined as the sum of the child's endorsements, and ranges from 18 to 54. The CASI has 
been reported to have sound psychometric properties, with adequate test-retest reliability 
of .79 in a clinical sample (Silverman et al., 1991). Silverman and colleagues (1991) 
reported that item-total correlations produced a standardized alpha of .87 for both a 
clinical and nonclinical sample, reflecting good inter-item reliability and implying that a 
single trait was being measured. Inter-item reliability was calculated for the present 
sample and also produced a standardized alpha of .87. 
Child Behavior Checklist (CBCL)- The CBCL (Achenbach & Rescorla, 2001) is 
a widely used measure of child behavior comprised of two forms administered to parents 
of children in different age ranges (1.5-5 years; 6-18 yrs). Given the ages included in the 
present study, only the later age form was used. Parents are asked to rate the frequency of 
child behaviors on a 0 (i.e., "not true") to 2 (i.e., "very true or often true") point scale. 
Two "broad-band" scales of Internalizing and Externalizing indicate global patterns of 
maladjustment. The Internalizing scale is comprised of somatic complaints, depression, 
anxiety, and low self-esteem. Externalizing scores are comprised ofbehavior problems 
like delinquency, aggression, and oppositional behavior. The total behavior problem t-
score indicates a global index of psychopathology. A clinically significant level of 
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psychopathology is present if the t-score is 65 or above. In addition to scales assessing 
various forms of psychopathology, the CBCL assesses for child social competencies and 
academic performance. The CBCL has been shown to have excellent reliability and 
validity (Achenbach & Rescorla, 2001) and also demonstrated strong internal consistency 
in the present sample (a = .95). 
The Children's Depression Inventory (CDI)- The CDI (Kovacs, 1992) is a widely 
used self-report measure of depression in children and adolescents, aged 6-17. This 
measure was included in the present study because of the high rates of comorbid 
depression and anxiety, as well as depression and sleep disturbance in children. It 
contains 27 items consisting of three statements that are graded in severity (0-2). The 
patient is asked to endorse the statement which best describes his/her thoughts and 
feelings during the past 2 weeks. A total score ranging from 0 to 54 is derived by 
summing the severity ratings of the endorsed statements, with a suggested clinical cutoff 
of 19. Adequate internal consistency and test-retest reliability have been reported for this 
instrument (Smucker, Craighead, Craighead, & Green, 1986). The validity of the CDI 
has also been supported (Kovacs, 1992). Internal consistency ofthe CDI was adequate 
among the current sample (a= .77). 
Assessment of Parent Psychopathology and Family Functioning 
Depression Anxiety Stress Scales (DASS)- The DASS (Lovibond & Lovibond, 
1995) is a 42-item questionnaire that assessed three negative emotional states (e.g., 
depression, anxiety, and stress/tension) in participants' parents. Each of the three 
subscales include 14 items (e.g., depression= "I felt that life was meaningless"; anxiety= 
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"I felt terrified"; stress= "I found it difficult to relax"). Parents responded to each item on 
a scale from 0 (i.e., "did not apply to me at all") to 3 (i.e., "applied to me much or most of 
the time"). Elevated states of depression, anxiety or stress are indicated by a maximum 
score of 42 on each subscale. The DASS has demonstrated excellent reliability and 
validity (Antony, Bieling, Cox, Enns, & Swinson, 1998; Brown, Chorpita, Korotitsch, & 
Barlow, 1997; Clara, Cox, & Enns, 2001; Page, Hooke, & Morrison, 2007) and has been 
used reliably in both clinical and community samples (Antony et al., 1998; Page et al., 
2007). Internal consistency was also strong in the present sample (a= .94). 
Family Assessment Measure, Version III (FAM-III)- The Family Assessment 
Measure (F AM-III; Skinner, Steinhauer, & Santa-Barbara, 1995) is a parent- and child-
report instrument that assesses the strengths and weaknesses within a family. This 
measure was included in the present study to investigate the relationship between family 
functioning and sleep-related problems in anxious children. The F AM-III was developed 
to measure seven aspects of family functioning, including communication, affective 
expression, role performance, task accomplishment, involvement, control, and values and 
norms. The measure consists of 50 items which assess the seven constructs above plus a 
social desirability and defensiveness subscale. Each item is scored according to a 4-point 
Likert-scale format ranging from "strongly agree" to "strongly disagree." A total score is 
tallied by summing individual items. Higher scores on the F AM-III are indicative of 
greater impairment in family functioning. Internal consistency ofF AM-III scales ranges 
from .60 to .87, and the internal consistency for the present sample also fell within this 
range (a= .79). The FAM-III has demonstrated adequate construct validity with other 
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measures of family functioning, and is also able to discriminate between families with 
and without emotional/psychiatric problems, as well as between couples in distressed and 
non-distressed relationships (Skinner, Steinhauer, & Sitarenios, 2000). 
Assessment of Sleep 
The Children's Sleep Habits Questionnaire (CSHQ)- The CSHQ (Owens, Spirito, 
& McGuinn, 2000) is a 48-item parent-report measure designed to assess children's sleep 
habits and served as the primary measure of sleep disturbance in the present study. The 
CSHQ also acted as a screening measure for physiologically based sleep disorders, such 
as sleep apnea. Items on the CSHQ cover the range of clinical sleep complaints in 
various sleep domains. Subscales include: Bedtime Resistance, Sleep Onset Delay, Sleep 
Duration, Sleep Anxiety, Night Wakings, Parasomnias, Sleep Disordered Breathing, and 
Daytime Sleepiness. Responses are made on a three-point scale: "usually" (the sleep 
behavior occurred anywhere from five to seven times a week), "sometimes" (two to four 
times in a week), and "rarely" (one or no times in a week). Total sleep problem scores 
greater than or equal to 41 are indicative of clinically significant sleep disturbance. The 
CSHQ has been shown to have adequate reliability and validity in community and 
clinical samples (Owens et al., 2000). Scores on this measure have also been found to 
significantly correlate with child-reported sleep and differentiate clinical from 
community school-aged children (Owens et al., 2000). Internal consistency of the CSHQ 
among the current sample was strong (a= .78). Table 3 provides means, standard 
deviations, and zero-order correlations for the CSHQ subscales. 
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Statistical Approach 
Data were analyzed using SPSS 15.0 statistical software. Preliminary analyses 
were conducted to examine the data for differences on demographic variables, using chi 
square tests for categorical variables and t-tests or analysis of variance (ANOVA) 
methods for continuous variables. Chi-square tests were also used in the analysis of 
associations between diagnostic categories and sleep-related problems. Next, 
hierarchical linear regression models were used to evaluate the unique and linear 
contributions of independent variables-including child, parent, and family 
characteristics-to sleep-related habits and problems. Given research showing that sleep-
related problems vary by age and gender, for each regression analysis, demographic 
variables were entered into the model first. After accounting for age and gender, unique 
sets of hierarchical linear regression models were run for each predictor domain. For 
each model, this method of entry enabled the determination of the amount of unique 
variance accounted for by the independent variable above and beyond that accounted for 
by age and gender. 
Hierarchical linear regressions were also performed to examine hypothesized 
moderation effects in order to identify certain conditions under which the effect of a 
predictor variable was more or less strong. Each model consisted of two levels: (1) main 
effects were entered into level one and (2) main effects and the interaction term were 
entered into level two (Baron & Kenny, 1986). In the event of a significant interaction, 
post hoc analyses were conducted to empirically evaluate the pattern of the interaction. 
Mediation analyses were also conducted to further explicate the relationships 
found among independent and dependent variables by identifying the mechanisms 
through which the observed relationships may take effect. According to Baron and 
Kenny (1986), four conditions must be met for a variable to be considered a mediator: 
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(1) the independent variable is associated with the proposed mediating variable, (2) the 
independent variable is associated with the dependent variable, (3) the proposed mediator 
is associated with the dependent variable, and (4) the relationship between the 
independent variable and the dependent variable is significantly attenuated after 
controlling for the proposed mediating variable. A significant mediation effect is found if 
all four conditions were satisfied. Sobel tests (MacKinnon, Lockwood, Hoffman, West, 
& Sheets, 2002) were also performed in order to confirm significant mediation effects. 
For all families of analyses, a p-value of .05 was set as the limit for statistical significance 
(i.e. , family-wise error rate: Pfamily-wise = .05). However, where multiple tests were 
conducted, the alpha level was adjusted to minimize Type I errors using a Bonferroni 
correction. 
Results 
Specific Aim 1 
The first aim of the present study was to examine the nature of sleep habits and 
sleep-related problems in a treatment-seeking sample of anxious youth, including parent-
reported total sleep duration, prevalence of sleep disturbance, and daytime sleepiness. 
To address hypothesis 1a, average sleep duration was calculated for the sample. 
Parent-reported mean sleep duration for the total sample was 9.30 hours± 65.28 minutes, 
with a range from 6.00 to 11.67 hours. Consistent with the stated hypothesis, age was 
negatively correlated with sleep duration (r = -.51,p < .01). Parent-reported sleep 
duration in the present sample was comparable to community sleep norms (Iglowstein, 
Jenni, Molinari, & Largo, 2003; Sadeh, Dahl, Shahar, & Rosenblat-Stein, 2009). 
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Hypothesis 1 b was investigated by calculating the percentage of participants with 
clinically significant sleep disturbance, as evidenced by a CSHQ total score greater than 
or equal to 41. Consistent with the stated hypothesis, a majority of the present sample of 
anxious youth (76.2%) had CSHQ total sleep disturbance scores in the clinical range. 
To address hypothesis 1c, a correlational analysis was performed between the 
CSHQ daytime sleepiness subscale and the CSHQ total sleep disturbance score, 
excluding all items related to daytime sleepiness. Consistent with the stated hypothesis, 
there was a significant positive association between sleep disturbance and daytime 
sleepiness, (r = .26,p < .01). 
Specific Aim 2 
The second aim of the present study was to examine child demographic variables 
that are thought to predict sleep disturbance and replicate previous research that has 
found associations between certain characteristics and sleep-related problems in anxious 
youth. 
To address Hypothesis 2a, age differences in sleep habits and problems were 
investigated. Age-related differences across the CSHQ subscales were examined in two 
ways; in the first analysis age was treated as a continuous variable, and in the second 
analysis the sample was split into younger (ages 6-11) and older (ages 12-17) age groups. 
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These age groups were derived from previous research indicating that pubertal changes 
have a significant impact on sleep patterns (Sadeh et al., 2009). When treated as a 
continuous variable, correlations were calculated between age and the CSHQ subscales of 
interest. Because multiplet-tests were conducted, the alpha level was adjusted from .05 
to .01 to minimize Type I errors using a Bonferroni correction. Consistent with the stated 
hypothesis, age was negatively correlated with total sleep duration (r = -.5l,p < .01) and 
sleep anxiety (r = -.30, p < .01 ), and significantly positively correlated with daytime 
sleepiness (r = .28, p < .01). Although approaching significance, age was not associated 
with bedtime resistance (r = -.22, p = .026) or nighttime wak:ings (r = -.20, p = .049) 
after adjusting the alpha level to .01 . 
Next, t-tests were performed to compare sleep variables across the younger and 
older age groups (see table 4). Again, because multiple tests were conducted, the alpha 
level was adjusted from .05 to .01 to minimize Type I errors using a Bonferroni 
correction. In the younger age group (Group 1; ages 6-11 ), parent-reported mean sleep 
duration was 9.64 hours± 64.2 minutes. In the older age group (Group 2; ages 12-17), 
mean sleep duration was significantly shorter at 8.58 hours± 43.6 minutes, t(86) = 4.72, 
p < .01, d = 1.02. This finding is consistent with research indicating that sleep duration 
decreases with age in community samples of youth (Iglowstein et al., 2003; Sadeh et al., 
2009). As expected, Group 1 was reported to exhibit significantly more nighttime 
wakings, t(95.71) = 3.13,p < .01, d= .64, and sleep anxiety, t(92.37) = 3.31,p < .01, d= 
.69, than Group 2. Group 2 was reported to experience significantly greater daytime 
sleepiness than Group 1, t(99) = -3.5 8, p < .01, d = -. 72. Although approaching 
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significance, Group 1 was not reported to exhibit greater bedtime resistance than group 2, 
t(98 .50) = 2.47,p = .015, d= .50, after adjusting the alpha level to .01. 
To address hypothesis 2b, parent-reported sleep habits and problems were 
compared by gender. T -tests were conducted to examine gender differences across the 
CSHQ subscales of interest. Contrary to the stated hypothesis, no statistically significant 
differences in sleep-related problems were found as a function of gender. Next, 
moderation analyses were performed to detect any gender by age interactions. In these 
analyses, the CSHQ subscales served as the continuous dependent variables measuring 
sleep-related problems. In step 1 of the regression analyses, the main effects of age and 
gender were entered as independent variables. To test for moderation, an interaction term 
for gender and age (gender X age) was calculated and included in step 2 of the analysis. 
The CSHQ sleep duration subscale was found to have a significant gender by age 
interaction, such that the effect of gender was moderated by age, Fchange(l, 47) = 5.39,p < 
.025. In females, age was significantly, negatively correlated with sleep duration, 
r = -.42,p < .01, while a significant association was not detected among males, r = -.14, 
p = ns. Table 5 provides the unadjusted and step-by-step statistics for this regression 
analysis and Figure 1 provides a graphical representation of this moderation effect. 
Specific Aim 3 
The third aim of the present study was to further examine the role of anxiety 
sensitivity in the sleep disturbance experienced by anxious youth. 
Hypothesis 3a was tested by conducting a hierarchical linear regression to 
investigate the predictive value of anxiety sensitivity on total sleep disturbance after 
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controlling for age and gender. In this analysis, the CSHQ total score served as the 
continuous dependent variable measuring sleep disturbance and the CASI total score was 
the continuous independent variable measuring anxiety sensitivity. In step 1 of the 
regression, age and gender were entered as the independent variables and the model was 
found to be nonsignificant, F(2, 89) = 0.03,p = ns (R2 = .001). Thus, age and gender 
were not significant predictors of CSHQ total score. Next, CASI total score was included 
in step 2 of the model and, contrary to the stated hypothesis, anxiety sensitivity did not 
significantly predict total sleep disturbance in the sample, F(1,88) = 0.04, p = ns (R2 
.001). Table 6 provides the unadjusted and step-by-step statistics for this regression 
analysis. 
Hypothesis 3b was investigated through hierarchical linear regression to test the 
predictive value of anxiety sensitivity on sleep onset after controlling for age and gender. 
In this analysis, the CSHQ sleep onset subscale served as the continuous dependent 
variable measuring sleep onset latency and the CASI total score was the continuous 
independent variable measuring anxiety sensitivity. In step 1 of the regression, age and 
gender were entered as independent variables and the model was found to be 
nonsignificant, F(l, 89) = .67,p = ns (R2 = .01). Thus, age and gender were not 
significant predictors of sleep onset latency. CASI total score was included in step 2 and, 
as expected, anxiety sensitivity was found to significantly predict sleep onset after 
controlling for age and gender, F(1,88) = 7.00,p = .01. Anxiety sensitivity accounted for 
8.1% (R2 = .081) of the variance in sleep onset among anxious youth. Table 7 provides 
the unadjusted and step-by-step statistics for this regression analysis. 
Specific Aim 4 
The fourth aim of the present study was to investigate whether sleep habits and 
problems differ across the childhood anxiety disorders. 
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In order to investigate hypothesis 4a, a chi-square test of independence was 
performed to examine the relation between principal diagnosis and clinical sleep 
disturbance (total CSHQ score 2:. 41 ). Findings revealed that the percentage of children 
with parent-reported clinical sleep disturbance was 90.0% for PD, 83.3% for GAD, 
80.0% for SP, 71.4% for SAD, and 54.5% for OCD. Although trending in the expected 
direction, the relation between these variables was not found to be significant, x2(4) = 
5.20, p = ns (see Table 8). 
Given the smaller sample sizes among some of the diagnostic groups, in addition 
to participant overlap among diagnostic groups due to comorbidity, separate analyses 
were conducted for each disorder. Specifically, dichotomous groups were created for 
each disorder-i.e., those with and those without each given disorder. To address 
hypothesis 4b, participants were split into two groups: (1) those with a GAD diagnosis 
and (2) those without a GAD diagnosis. T-tests were performed to examine whether 
those in the GAD group were reported to experience greater sleep difficulties than those 
without GAD. Because multiple tests were conducted, the alpha level was adjusted from 
.05 to .025 to minimize Type I errors using a Bonferroni correction. As hypothesized, 
children with a GAD diagnosis were reported to experience significantly more sleep 
disturbance than those without a GAD diagnosis, t(99) = -2.32, p < .025, d = -.47. 
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Children and adolescents with GAD were also reported to exhibit more restless sleep than 
those without GAD, t(99) = -2.50, p < .025, d = -.51. 
To address hypothesis 4c, t-tests were performed to examine whether participants 
with a GAD diagnosis were reported to sleep too little and experience greater daytime 
sleepiness than those without a diagnosis of GAD. Because multiple tests were 
conducted, the alpha level was again adjusted from .05 to .025. Based on parent report, 
those in the GAD group were more likely to sleep too little than those without GAD, 
t(99) = -2.80,p < .01, d= -.56. Contrary to the stated hypothesis, however, youth with 
GAD were not reported to experience greater daytime sleepiness than youth without 
GAD, t(99) = -.07,p = ns. 
To address hypothesis 4d, t-tests were performed to examine whether children 
with a diagnosis of SAD (Group 1) experience greater sleep anxiety (CSHQ sleep anxiety 
subscale) and bedtime resistance (CSHQ bedtime resistance subscale) than those without 
an SAD diagnosis (Group 2). Because multiplet-tests were conducted, the alpha level 
was adjusted from .05 to .025. Findings revealed that children with SAD were reported 
to experience significantly more sleep anxiety than children without SAD, t(99) = -2.83, 
p < .01, d =-.57. Contrary to the stated hypothesis, however, youth with SAD did not 
exhibit significantly more bedtime resistance than those without SAD, t(99) = -l.67,p = 
ns. 
Hypothesis 4e was addressed by conducting at-test to determine whether children 
with SAD (Group 1) experience greater difficulty sleeping alone than those without a 
diagnosis of SAD (Group 2). As expected, children with SAD were less likely to fall 
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asleep alone in their own bed, t(99) = 2.25, p < .05 , d = .45, when compared to children 
without a diagnosis of SAD. 
In order to address hypothesis 4f, a mediation analysis was performed in which 
SP served as the independent variable, depressive symptoms served as the potential 
mediating variable, and sleep disturbance, as measured by the CSHQ total score, served 
as the dependent variable. Analyses revealed that SP was significantly associated with the 
dependent measure of sleep disturbance, r = .24, p < .05 (Path C1) , and the proposed 
mediating variable of depressive symptoms, r = .47,p < .01 (Path A). Depressive 
symptoms were also found to predict changes in the dependent measure of sleep 
disturbance, r = .29, p < .01 (Path B). When depressive symptoms were entered with SP, 
the independent variable no longer significantly predicted the dependent variable (Path 
C2) . Thus, the model supported the mediating role of depressive symptoms (see Figure 
2). To provide a more direct test of this mediation effect, a Sobel test (MacKinnon et al., 
2002) was performed, and the results confirmed that mediation was supported (z = 2.39, 
p < .05). Table 9 provides path coefficients and step-by-step statistics for this mediation 
analysis. 
In order to investigate hypothesis 4g, analyses were performed to test the 
mediating role of physical arousal on the relation between PD and sleep anxiety. In the 
proposed model, PD diagnosis served as the independent variable, physical arousal (as 
measured by the MASC physical subscale) acted as the potential mediating variable, and 
sleep anxiety (CSHQ sleep anxiety subscale) served as the dependent variable. Analyses 
revealed that PD was significantly associated with the dependent measure of sleep 
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anxiety, r = .21,p < .05 (Path C1) and the potential mediating variable of physical 
arousal, r = .27,p < .01 (Path A). However, a significant association between physical 
arousal and sleep anxiety was not detected, r = -.13,p = ns (Path B). Thus, the third 
condition required for mediation, a significant association between the proposed mediator 
and dependent variable, was not met (see Figure 3). This finding indicates that while PD 
is associated with higher child-reported physical arousal, it is not the mechanism through 
which PD is related to sleep anxiety. 
Hypothesis 4h examined whether the mechanisms of sleep-related problems in 
youth with OCD differ from those with other anxiety disorders. It was hypothesized that, 
over and above the effect of general anxiety, disorder-specific symptoms (e.g. obsessions 
and compulsions) would significantly predict sleep anxiety among youth with clinical 
OCD. In order to test this hypothesis, a hierarchical linear regression was performed to 
examine the relationship between obsessions/compulsions and sleep anxiety. In this 
analysis, the CSHQ sleep anxiety subscale served as the continuous dependent variable 
measuring sleep anxiety and the CBCL obsessive compulsive (OCS) scale was the 
continuous independent variable measuring OCD symptoms. Although the OCS scale 
was not among the original CBCL subscales, a recent study empirically validated this 
scale, which includes eight items that were retained after a factor analysis was performed. 
The scale was found to have excellent sensitivity, specificity, and predictive power 
(Nelson et al., 2005). Table 10 provides a list ofthe CBCL items included in the OCS 
scale and their factor loadings. In step 1 of the regression, age, gender, and MASC total 
score were entered as the independent variables and the model was found to be 
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significant, F(3, 13) = 6.67,p < .OJ (R2 = .235). As expected, age (Std.~= -.38,p < 
.01) and general anxiety symptoms (Std.~= .23 , p < .05) were significant predictors of 
sleep anxiety. To assess whether obsessions and compulsions were predictive of sleep 
anxiety over and above the effect of age and general anxiety symptoms, the OCS 
sub scale was included in step 2 of the model. Analyses revealed that after controlling for 
age, gender, and general anxiety symptoms, OCD features accounted for an additional 
5% ofthe unique variance in sleep anxiety, F(1 ,12) = 4.44, p < .05 (R2 = .285). Table 11 
provides the unadjusted and step-by-step statistics for this regression analysis. 
Specific Aim 5 
Research suggests that a significant association exists between depressive 
symptoms and sleep disturbance in youth (Gregory et al., 2006; Ivanenko et al., 2004; 
Roberts et al., 1995). Therefore, another aim of the present study was to further examine 
the relationship between depressive symptoms and sleep habits in anxious youth. 
Hypothesis Sa was evaluated through hierarchical linear regression in order to 
determine the unique contribution of depressive symptoms in predicting sleep 
disturbance. In this analysis, the CSHQ total score served as the continuous dependent 
variable measuring sleep disturbance and the CDI total score was the continuous 
independent variable measuring depressive symptoms. In step 1 of the regression, age 
and gender were entered as the independent variables and the model was found to be 
nonsignificant, F(2, 97) = .01, p = ns (R2 = .00). CDI total score was included in step 2 
of the model and depressive symptoms were not found to significantly predict sleep 
disturbance, F(1,96) = 1.35,p = ns (R2 = .01). Thus, contrary to the stated hypothesis, 
41 
depressive symptoms did not account for a significant proportion of the variance in sleep 
disturbance after controlling for age and gender. Table 12 provides the unadjusted and 
step-by-step statistics for this regression analysis. 
Hypothesis Sb was investigated by conducting a hierarchical linear regression 
analysis in order to examine the contribution of depressive symptoms in predicting sleep 
duration. The CSHQ sleep duration subscale served as the continuous dependent variable 
measuring sleep duration and the CDI total score was the continuous independent 
variable measuring depressive symptoms. In step 1 of the regression, the main effects of 
age and gender were entered as independent variables and the model was found to be 
significant, F(2, 97) = 5.54,p < .01 (R2 = .103). As expected, age (Std . ~= -.27,p < 
.01) was found to be a significant predictor of sleep duration. To assess whether 
depressive symptoms were predictive of sleep duration over and above the effect of age 
and gender, CDI total score was included in step 2 of the model. Analyses revealed that 
after controlling for age and gender, depressive symptoms accounted for a significant 
amount ofthe variance in sleep duration, F(1,96) = 4.65,p < .05 (R2 = .144). 
Specifically, higher depressive symptoms were associated with shorter sleep duration 
among anxious youth. Table 13 provides the unadjusted and step-by-step statistics for 
this regression analysis. 
Specific Aim 6 
The final aim of the present study was to further investigate parent and family 
factors that are thought to play a role in the sleep-related problems experienced by 
anxious youth. 
42 
To address Hypothesis 6a, a hierarchical linear regression was performed to 
examine the relation between family functioning and sleep disturbance. In this analysis, 
the CSHQ total score served as the continuous dependent variable measuring sleep 
disturbance and the F AM-III total score was the continuous independent variable 
measuring family functioning . In step 1 ofthe regression, age and gender were entered 
as independent variables and the model was found to be nonsignificant, F(2, 83) = .84, p 
= ns (R2 = .01). FAM-III total score was included in step 2 ofthe model and was found 
to significantly predict sleep disturbance, F(l , 82) = 4.71 ,p < .05 (R2 = .089). 
Congruent with the stated hypothesis, family functioning accounted for 8.9% of the 
variance in sleep disturbance after controlling for age and gender. Table 14 provides the 
unadjusted and step-by-step statistics for this regression analysis. 
Hypothesis 6b was tested by performing a hierarchical linear regression to further 
examine the relationship between maternal psychopathology and sleep disturbance 
among the sample. In this analysis, the CSHQ total score served as the continuous 
dependent variable measuring sleep disturbance and the DASS anxiety and depression 
subscales as the continuous independent variables measuring maternal psychopathology. 
In step 1 of the regression, age and gender were entered as the independent variables and 
the model was found to be nonsignificant, F(2 , 93) = .06, p = ns (R2 = .001). Next, the 
DASS anxiety and depression subscales were included as the independent variables in 
step 2 of the model and served as significant predictors of sleep disturbance, F(2, 91) = 
5.94, p < .01 (R2 = .117). Thus, maternal psychopathology accounted for 11.7% ofthe 
variance in sleep disturbance after controlling for age and gender. Maternal depression 
was found to significantly contribute to the overall model (Std . ~= .30, p < .01) while 
maternal anxiety did not (Std.~= .lO,p = ns). Table 15 provides the unadjusted and 
step-by-step statistics for this regression analysis. 
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To test exploratory hypothesis 6c, a mediation analysis was performed in which 
maternal depression (DASS depression subscale) served as the independent variable, the 
CBCL internalizing symptoms subscale served as the potential mediating variable, and 
sleep disturbance, as measured by the CSHQ total score, served as the dependent 
variable. Analyses revealed that maternal depression predicted the dependent measure of 
sleep disturbance, r = .32, p <. OJ (Path C1), and the potential mediating variable of 
internalizing symptoms, r = .24, p < .05 (Path A). Internalizing symptoms also predicted 
changes in the dependent measure of sleep disturbance, r = .28, p < .05 (Path B). When 
the internalizing symptoms subscale was entered with maternal depression, the 
independent variable still significantly predicted the dependent variable, r = .28, p < . 05 
(Path C2) . Thus, results did not support the mediating role of internalizing symptoms (see 
Figure 4). To provide a more direct test ofthe mediating role of internalizing symptoms, 
a Sobel test (MacKinnon et al., 2002) was performed, and the results confirmed that 
mediation was not supported (z = 1.16,p = . 24). Table 16 provides path coefficients and 
step-by-step statistics for this analysis. 
Hypothesis 6d was tested by performing a hierarchical linear regression to further 
examine the relationship between parental intrusiveness and sleep disturbance among the 
sample. In this analysis, the CSHQ total score served as the continuous dependent 
variable measuring sleep disturbance and parental intrusiveness (as measured by the 
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F AM-III involvement and control subscale composite score) served as the continuous 
independent variable. In step 1 of the regression, age and gender were entered as 
independent variables and the model was found to be nonsignificant, F(l, 83) = .67,p = 
ns (R2 = .021). Parental intrusiveness was included in step 2 of the model and was found 
to significantly predict sleep disturbance, F(l , 82) = 7.27,p < .01 (R2 = .127). Thus, 
parental intrusiveness accounted for 12.7% ofthe variance in sleep disturbance after 
controlling for age and gender. Table 17 provides the unadjusted and step-by-step 
statistics for this regression analysis. 
Hypothesis 6e addressed the exploratory hypothesis that child-reported feelings of 
ineffectiveness mediate the relationship between parental intrusiveness and sleep 
disturbance. In the proposed model, parental intrusiveness (F AM-III involvement and 
control subscale composite score) served as the independent variable, child-reported 
feelings of ineffectiveness (as measured by the CDI ineffectiveness subscale) acted as the 
potential mediating variable, and sleep disturbance (CSHQ total score) served as the 
dependent variable. Analyses revealed that parental intrusiveness was significantly 
associated with sleep disturbance, r = .28,p < .01 (Path C1) and child feelings of 
ineffectiveness, r = .25, p < .05 (Path A). However, the third condition required for 
mediation, a significant association between the mediating and dependent variable, was 
not met, r = .14, p = ns (Path B). Therefore, while parental intrusiveness was found to be 
positively associated with child-reported feelings of ineffectiveness, it is not the 
mechanism through which parental intrusiveness is related to sleep disturbance. Figure 5 
provides a graphical representation of this proposed mediation effect. 
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Hypothesis 6f sought to empirically investigate the theory that child 
oppositionality/aggression mediates the relationship between parental intrusiveness and 
bedtime resistance among anxious youth. A mediation analysis was performed in which 
parental intrusiveness (FAM-III involvement and control subscale composite score) 
served as the independent variable, oppositional/aggressive behavior (CBCL aggressive 
behavior subscale) served as the potential mediating variable, and bedtime resistance, as 
measured by the CSHQ bedtime resistance subscale, served as the dependent variable. 
Analyses revealed that parental intrusiveness predicted the dependent measure of bedtime 
resistance, r = .25, p < .05 (Path C1) and the proposed mediating variable of 
oppositionality/aggression, r = .34, p <. OJ (Path A). Oppositionality/aggression 
predicted changes in the dependent measure ofbedtime resistance, r = .32, p < .OJ (Path 
B). When aggressive behavior was entered with parental intrusiveness, the independent 
variable no longer significantly predicted the dependent variable, r = .2J, p = ns (Path 
C2). Thus, the model supported the mediating role of aggressive/oppositional behavior 
(see Figure 6). To provide a more direct test of this mediation effect, a Sobel test 
(MacKinnon et al., 2002) was performed, and the results confirmed that mediation was 
supported (z = 2.22, p < .05). Table 18 provides path coefficients and step-by-step 
statistics for this mediation analysis. 
Discussion 
The present study examined the sleep habits of a treatment-seeking sample of 
anxious youth in order to investigate the relationship between sleep-related problems and 
childhood anxiety. Sleep difficulties were found to be highly prevalent among the 
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current sample, with 76% of anxious youth reported to experience a clinical level of sleep 
disturbance. This prevalence rate is consistent with previous research (Alfano et al. , 
2007, 201 0) and further supports the strong association that exists between sleep 
disturbance and anxiety in children and adolescents. 
Sleep Disturbance and Daytime Sleepiness 
Results from the present study are also consistent with empirical evidence 
indicating that children and adolescents with more disturbed sleep also experience greater 
daytime sleepiness (see review in Fallone et al, 2002). While examining its impact on 
daytime functioning was beyond the scope ofthis study, daytime sleepiness has been 
shown to interfere in a number of areas, including school performance, social 
interactions, mood, and physical health (Aronen et al. , 2000; Dahl, 1996; Fallone et al, 
2002; Hart et al. , 2005; Mindell, 1999; Wolfson & Carskadon, 1998). Thus, there is 
reason to believe that sleep difficulties and the associated daytime sleepiness experienced 
by many anxious youth may substantially impact daily functioning and quality of life. 
Future work is needed to examine functional impairment resulting from sleep disturbance 
and daytime sleepiness in this population. 
Age and Gender Differences in Sleep Patterns 
The present study sought to replicate and expand upon previous findings on age 
and gender differences in the sleep habits of anxious youth. As expected, the nature of 
sleep problems differed as a function of age. Specifically, preadolescent children were 
reported to obtain more sleep, experience more nighttime wakings, and exhibit greater 
sleep anxiety than adolescents in the sample. Conversely, adolescents did not experience 
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as many nighttime difficulties, but were reported to experience greater daytime sleepiness 
than younger children, which is consistent with existing research on sleep patterns in 
youth (Carskadon, Orav, & Dement, 1983; see review in Wolfson & Richards, 2011). 
Evidence suggests that sleep duration decreases as children enter adolescence despite the 
fact that sleep requirements do not change. Laboratory studies indicate that the optimal 
amount of sleep is 9.2 hours per night during adolescence, which is significantly longer 
than the average sleep duration among healthy teenagers (Carskadon et al. , 1980; 
Wolfson & Richards, 2011). Researchers have proposed that this discrepancy is due to a 
pattern of later bedtimes in adolescence that cannot be counterbalanced with later rise 
times due to the school schedule (Crowley, Acebo, & Carskadon, 2007; Wolfson & 
Carskadon, 1998). Similar to findings in community samples, anxious adolescents in the 
present study were also reported to sleep less than younger children, obtaining an average 
of 8.58 hours per night compared to 9.64 hours in younger participants. The heightened 
daytime sleepiness experienced by adolescents in the sample is likely related to this sleep 
duration discrepancy. 
While several age-related differences in sleep habits were found among the 
sample, no statistically significant gender differences were detected. Contrary to 
previous research (Alfano et al. , 2010), females were not reported to experience greater 
bedtime resistance and sleep anxiety. Given that gender differences often emerge after 
the onset of puberty, moderation analyses were performed to examine whether the sleep 
habits of males and females were moderated by age. These analyses revealed that age 
significantly moderated the association between gender and sleep duration. In females, 
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age was negatively correlated with sleep duration, while a significant association was not 
detected in males. This finding suggests that, among anxious youth, the decrease in sleep 
duration that occurs from early childhood to adolescence is more pronounced in females. 
While some research has examined gender differences in sleep duration among anxious 
youth (Alfano et al., 2010), this is the first known study to investigate the moderating role 
of age on the relationship between gender and sleep duration in this population. Of the 
few studies that have examined longitudinal sleep patterns in community samples of 
youth (Iglowstein et al. , 2003, Klackenberg, 1982), no significant gender by age 
interactions in sleep duration have been detected. Thus, this effect may be unique to 
anxious youth. However, the nature ofthe study designs (longitudinal vs. cross-
sectional) may have also led to the discrepant results . Given that this is the first known 
study to detect this moderation effect in anxious youth, its source is not well-understood 
and may be related to culture, biological differences, or a combination of the two. 
Longitudinal research examining gender differences in the sleep habits of anxious youth 
across development may help to further elucidate the nature of the observed interaction. 
Anxiety Sensitivity 
In previous studies, a significant association has been found between anxiety 
sensitivity and sleep disturbance in adults with insomnia (Vincent & Walker, 2001) and a 
community sample of children (Gregory & Eley, 2005). Given this relationship, it was 
hypothesized that anxiety sensitivity may also play a role in the sleep disturbance 
experienced by anxious youth. Findings from the present study revealed that while 
anxiety sensitivity did not significantly predict overall sleep disturbance in the sample, it 
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was found to significantly predict sleep onset after controlling for age and gender, 
accounting for 8.1% of the variance in sleep onset among anxious youth. This finding 
indicates that, similar to adults (Babson et al., 2008), anxiety sensitivity plays a key role 
in delayed sleep onset among anxious youth. Researchers have proposed that the 
heightened physiological arousal associated with higher levels of anxiety sensitivity may 
be responsible for difficulties initiating sleep (Morin, Rodrigue, & Ivers, 2003; Tang & 
Harvey, 2004). Future research utilizing objective measures of both physiological 
arousal and sleep structure may help to further elucidate this association in anxious youth. 
Anxiety Diagnosis 
There is some evidence to suggest that the type, frequency, and severity of sleep-
related problems vary by anxiety disorder diagnosis (Alfano et al., 2007, 201 0). 
However, very little is known about the similarities and differences of sleep patterns and 
problems across the most common childhood anxiety disorders. In the present study, 
rates of overall sleep disturbance by diagnostic group were 90% for PD, 83.3% for GAD, 
80.0% for SP, 71.4% for SAD, and 54.5% for OCD. Although the percentage ofyouth 
with clinical sleep disturbance did not significantly differ by diagnosis, these data trended 
in the expected direction (Alfano et al., 2007; Alfano et al., 2010; Chase & Pincus, in 
press; Storch et al., 2008) and indicate that sleep disturbance is common across the 
disorders. Given the smaller sample sizes among some ofthe diagnostic groups, and the 
participant overlap among diagnostic groups due to comorbidity, separate analyses were 
conducted for each disorder and several interesting findings emerged. 
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Participants with GAD were reported to experience greater total sleep 
disturbance, sleep too little, and exhibit more restless sleep than youth without a GAD 
diagnosis. These results are consistent with previous research indicating that among 
anxious youth, those with GAD experience the greatest number of sleep-related problems 
(Alfano et al., 2007). Given the results ofthis and similar studies, sleep difficulties are an 
extremely common feature of GAD and should therefore be an important consideration 
when evaluating and treating youth presenting with this diagnosis. 
Given the nature ofthe disorder, children with SAD were expected to demonstrate 
greater sleep anxiety and bedtime resistance than youth without SAD. Consistent with 
study hypotheses, children diagnosed with SAD were reported to exhibit greater sleep 
anxiety than children without SAD, but did not obtain significantly higher scores on the 
bedtime resistance subscale of the CSHQ. This finding was surprising, given that 
bedtime resistance is thought to be a common feature of the disorder (Eisen & Schaefer, 
2005). However, further item-level analysis revealed that the SAD group was less likely 
to fall asleep alone in their own bed compared to children without SAD. These results 
may shed light on parental reactions to separation anxiety manifesting at bedtime. In 
order to avoid bedtime resistance, parents might make certain accommodations for 
anxious youth, including reactive co-sleeping. Despite a temporary reduction in bedtime 
resistance, these accommodations may actually serve to reinforce anxiety and 
maladaptive sleep habits (Dadds, Barrett, Rapee, & Ryan, 1996). 
Research suggests that depressive symptoms mediate the sleep problems 
experienced by socially anxious adults (Buckner et al, 2008, Stein et al., 1993). The 
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present study sought to investigate this phenomenon in anxious youth and, consistent 
with findings in the adult literature, depressive symptoms were found to mediate the 
relationship between SP and sleep disturbance. While the majority of socially anxious 
youth in the present study were not diagnosed with a clinical mood disorder, results 
indicate that depressive symptoms are a key mechanism underlying the sleep disturbance 
experience by socially anxious youth. Epidemiological data indicates that both SP and 
sleep problems typically precede the onset of depression (Kessler, Stang, Wittchen, Stein 
& Walters, 1999; Ohayon & Roth, 2003). Although directionality cannot be inferred 
from this cross-sectional data, the results of this study suggest that youth presenting with 
both SP and co-occurring sleep disturbance are likely experiencing mood-related 
symptoms as well and may be at increased risk of developing clinical depression. 
Researchers have proposed that PD is associated with heightened levels of sleep 
anxiety (Garland, 1995). Among individuals with PD, it has also been suggested that the 
physiological arousal commonly associated with the disorder plays a role in the anxiety 
experienced around sleep and bedtime (Babson et al., 2010). While only limited research 
has examined this phenomenon (Uhde et al, 1984), there is some evidence suggesting that 
the physical sensations associated with "letting go" during sleep initiation can cue panic 
attacks, which then results in more pervasive sleep anxiety among individuals with PD. 
Among the present sample of anxious youth, as expected, PD was associated with greater 
child-reported physical arousal and parent-reported sleep anxiety. It was hypothesized 
that heightened physical arousal may serve as the mechanism through which PD and 
sleep anxiety are related, but the data did not support this proposed mediation effect. 
Thus, the nature of the relationship between PD and sleep anxiety is still unclear and 
warrants further investigation. 
Consistent with previous findings (Alfano et al., 201 0; Storch et al., 2008), a 
majority of youth with OCD in the present sample were reported to experience clinical 
sleep disturbance. Researchers and clinicians have theorized that the mechanisms of 
sleep disturbance associated with OCD may differ from other anxiety diagnoses. 
Consistent with this hypothesis, obsessions and compulsions were found to uniquely 
predict the presence of sleep anxiety over and above the effect of general anxiety 
symptoms. This finding supports the assumption that disorder-specific symptoms, 
particularly those manifesting as nighttime obsessions and bedtime rituals, are a 
significant source of sleep anxiety among youth with OCD. 
Sleep, Anxiety, and Depression 
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Sleep disturbance is considered a core feature of depression (AP A, 2000) and 
evidence suggests that a significant relationship exists between depressive symptoms, 
anxiety, and sleep in youth (Gregory et al., 2006; lvanenko, Crabtree, & Gozal, 2004; Liu 
et al., 2007; Roberts, Lewinsohn, & Seely, 1995). In the current sample, depressive 
symptoms were not found to be predictive of overall sleep disturbance. It was also 
expected that the association between depression and sleep-related problems may be 
more pronounced in adolescence (Alfano et al., 2009; Dahl, 1996), but the data did not 
support this hypothesis. 
A significant association was found, however, between depressive symptoms and 
sleep duration. Specifically, heightened depressive symptoms predicted shorter sleep 
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duration after controlling for age and gender. This is consistent with research indicating 
that sleep duration falls along aU-shaped curve for depressed adolescents, with the 
majority experiencing either shortened sleep duration or hypersomia (Kaneita et al, 
2006). Findings from this study suggest that depressed youth who also have a primary 
anxiety disorder may be more likely to fall towards the lower part of the curve, where 
sleep durations are shorter than would be expected. 
Family Functioning 
A strong association has been established between impaired family functioning 
and both anxiety and sleep disturbance in youth (Alfano et al., 2007; Gregory et al., 2006; 
Kashani et al., 1990; Sadeh et al., 2000; Smaldone et al., 2009; Smaldone et al., 2007; 
Stark et al., 1990). This process is most likely reciprocal, with family environment 
influencing child sleep habits, and child sleep habits impacting the family's ability to 
function adaptively. Findings from the present study support the hypothesis that 
impaired family functioning is associated with greater sleep disturbance among anxious 
youth. Over and above the effect of age and gender, family functioning accounted for 
8.9% of the variance in child sleep disturbance. While this finding suggests that a strong 
association exists between child sleep problems and family environment, longitudinal 
research is warranted in order to determine the direction of this relationship. 
Maternal Psychopathology 
Maternal psychopathology, particularly depression, has been associated with both 
anxiety and sleep problems in children and adolescents (Gregory et al., 2005; Lam et al., 
2003; Meltzer & Mindell, 2007). Among the current sample of anxious youth, maternal 
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psychopathology was found to predict sleep problems, accounting for 11.7% of the 
variance in total sleep disturbance among anxious youth. Furthermore, while both 
maternal anxiety and depression were included in the model, only depression was found 
to significantly contribute to the variance in child sleep disturbance. Causation and 
directionality is difficult to determine given the dynamic, bidirectional relationship that is 
theorized to exist between maternal factors and child sleep problems (Sadeh & Anders, 
1993; Sameroff & Emde, 1989). The interference associated with childhood sleep 
disturbance may contribute to the development of maternal stress and depression 
(Gregory et al. , 2005; Lam et al., 2003; Meltzer & Mindell, 2007). Conversely, there is 
some evidence to suggest that maternal depression is among the causal factors of 
childhood sleep disturbance (Zuckerman et al., 1987). Therefore, the present study 
sought to further investigate the nature and mechanisms of this relationship. 
Given the strong association that exists between maternal depression and both 
child anxiety and depression (Beardslee et al., 1983; Gregory et al. 2005), it was 
hypothesized that child internalizing symptoms may mediate the relationship between 
maternal depression and sleep disturbance. However, the data did not support this 
proposed mediation effect. Thus, future work in both community and anxious samples of 
youth is necessary in order to identify the mechanisms of the strong association between 
maternal depression and child sleep problems. 
Parenting Style 
An important family factor that is thought to contribute to the development of 
childhood anxiety, and may also play a significant role in sleep difficulties, is parenting 
style. Parenting behaviors that discourage a child's autonomy are associated with the 
development and maintenance of anxiety and other childhood difficulties (Ginsburg et 
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al., 2004). Parental intrusiveness is thought to promote the development of an external 
locus of control, which may serve as a risk factor for anxiety (Chorpita & Barlow, 1998). 
Parental intrusiveness may also contribute to the sleep problems experienced by anxious 
youth, especially when independence and autonomy around sleep and the bedtime routine 
are not encouraged or granted. Consistent with this hypothesis, parental intrusiveness 
was found to significantly predict sleep difficulties in the present study, accounting for 
12.7% of the variance in total sleep disturbance. It was hypothesized that child-reported 
feelings of ineffectiveness may mediate the relationship between parental intrusiveness 
and sleep disturbance, but the data did not support this proposed mediation effect. Thus, 
these findings indicate that parental intrusiveness plays an important role in the sleep 
disturbance experienced by anxious youth, but further research is required to understand 
the mechanisms underlying this relationship. 
One of the mechanisms thought to play a role in the association between parental 
intrusiveness and bedtime resistance is child oppositionality. Research has established a 
relationship between parental intrusiveness and child oppositionality (Hudson & Rapee, 
2001) which, in tum, is associated with bedtime noncompliance (Wade et al., 2007). 
Many anxious children react with angry outbursts and tantrums at bedtime, which may 
reflect the "fight" aspect of the fight or flight response. An important aim of the present 
study, therefore, was to further investigate the role of child oppositionality in the bedtime 
resistance commonly exhibited by anxious youth. As expected, child oppositionality/ 
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aggression was found to mediate the relationship between parental intrusiveness and 
bedtime resistance in anxious youth. This finding supports the hypothesis that one of the 
mechanisms through which parental intrusiveness is associated with bedtime resistance is 
oppositionality and aggressive reactions in children. 
Taken together, findings from the present study suggest that certain parenting 
styles, particularly high levels of parental intrusiveness, play a critical role in the sleep-
related problems experienced by anxious youth. Findings also suggest that child 
oppositionality is one of the key mechanisms through which parental intrusiveness is 
related to bedtime resistance. 
Limitations and Future Directions 
The present study has several limitations that should be considered when 
interpreting results. First and foremost, certain characteristics ofthe study sample limit 
the generalizability of findings. The majority of the current sample was Caucasian, 
which is consistent with the demographic characteristics ofthe U.S. national population 
of anxious youth receiving mental health services (Merikangas et al., 2011 ). It is evident 
that national efforts are needed to improve clinical recognition of anxiety disorders and 
reduce barriers to treatment among minority populations. It is also important to note that 
data were collected from a sample of treatment-seeking anxious youth, and therefore 
these findings are not necessarily representative of all anxious youth. 
Next, the cross-sectional nature of this study limits the ability to make any causal 
inferences. In future studies, collecting longitudinal data would enable researchers to 
determine causal pathways and the directionality of relationships among predictors and 
correlates of sleep disturbance in anxious youth. 
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Data collected about child sleep habits was based on parent-report that is subject to 
biases such as social desirability, impression management, and memory. Although the 
present data serves as a useful first step in examining sleep habits and problems in this 
population, future work involving more objective measurements of sleep, such as 
polysomnography and actigraphy, is warranted. Furthermore, child-report of sleep 
habits, which has been found to differ significantly from parent-report, was not included 
in the present study. Notably, one item on the CDI does assess sleep difficulties and 48% 
of child participants in the present sample endorsed trouble sleeping many nights or every 
night on this item. This finding is consistent with previous research examining 
differences in parent- and child-report of sleep-related problems. Similar to the present 
results, Alfano and colleagues (20 1 0) found that 54% of anxious youth reported trouble 
sleeping, while parent-report of sleep difficulties reached 85%. Thus future research 
using objective measures of sleep is needed to determine the accuracy of parent- versus 
child-report of sleep difficulties among anxious youth. 
Lastly, the present study comprehensively examined the sleep habits of a sample 
of anxiety disordered youth and did not include a comparison group. This sample was 
selected based on its relevance to the study aims and yielded robust findings, given its 
high-end specificity. However, the inclusion of a non-clinical comparison sample would 
have allowed for the examination of differences in sleep habits and problems experienced 
by anxiety disordered versus non-anxious youth. In future studies, the inclusion of 
healthy controls or youth experiencing other forms of psychopathology (e.g. mood 
disorders, externalizing disorders) may shed light on sleep-related problems that are 
unique to anxious youth. 
Clinical Implications 
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Given the strong association between sleep-related problems and anxiety, along 
with the critical role of sleep in child development, it is imperative that sleep difficulties 
experienced by anxious youth receive greater clinical attention. It has been established 
that early sleep problems predict the development of anxiety disorders and other 
psychiatric problems in later childhood (Gregory et al., 2004; Gregory & O'Connor, 
2002; Johnson et al., 2000). Disrupted sleep likely contributes to physiological and 
emotional dysregulation in children, which may then increase vulnerability to later 
psychopathology. Among anxious youth, findings from the present study suggest that co-
occurring sleep problems may contribute to additional impairment in daytime 
functioning, mood, and family environment. Therefore, normalizing sleep in anxious 
youth may serve many benefits above and beyond improved sleep quality. 
Currently, sleep-related problems are largely neglected in the assessment of 
children presenting with anxiety and mood symptoms. Many widely-used self-report 
instruments designed to assess anxiety, mood, and behavior in children, such as the CDI 
and the CBCL, do include a few sleep-related items. However, given the high prevalence 
of sleep difficulties, the inclusion of a validated sleep measure like the CSHQ (Owen et 
al., 2000) may be beneficial in the assessment of anxious youth. If sleep problems are 
determined to be severe and highly interfering, appropriate treatment referrals to sleep 
specialists may be indicated. However, sleep treatment components may also be 
introduced in the context of anxiety treatment, particularly when the sleep problems are 
deemed to have a substantial behavioral component. 
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Due to its large body of empirical support, CBT is considered the standard of care 
in the treatment of child anxiety. However, a significant number of children continue to 
demonstrate clinical levels of anxiety after completing a course of CB T. Limited 
research exists on treatment outcomes for children with comorbid psychological or 
physical disorders, despite the fact that children with anxiety typically present with a 
range of co-occurring problems. Generally, however, comorbidities are assumed to 
mitigate treatment outcome (Lewinsohn, Rhode, & Seley, 1995). A small number of 
studies have examined the effect of anxiety treatment on sleep problems and findings 
have been mixed. While some research indicates that child sleep problems improve after 
undergoing anxiety treatment (Storch et al., 2009), other findings suggest that this is not 
necessarily the case (Stepanski & Rybarczk, 2005). Furthermore, even if traditional 
anxiety treatment does lead to reductions in co-occurring sleep problems, the addition of 
a treatment component specifically targeting sleep may amplify these effects. 
A large proportion of anxious children evidently experience clinical sleep 
disturbance and research indicates that anxiety typically precedes sleep problems 
(Johnson et al., 2006). Thus, from a prevention standpoint, the inclusion of education 
about healthy sleep habits may be beneficial across anxiety treatment protocols. 
Although clinicians may address sleep problems when adapting cognitive-behavioral 
interventions to individual cases, no published treatment protocols to date specifically 
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target sleep in clinically anxious youth. Research strongly supports the efficacy of 
treatment components such as sleep education, behavioral monitoring and reinforcement, 
establishment of a positive bedtime routine, and graduated extinction of inappropriate 
bedtime behaviors for childhood sleep problems (Mindell, Kuhn, Lewin, Meltzer, & 
Sadeh, 2006). Including these components in brief interventions, between 1 and 3 
sessions, can lead to significant and lasting improvements in children' s sleep (Mindell, 
1999). Furthermore, these largely behavioral treatment strategies are consistent with 
cognitive-behavioral techniques and could likely be integrated quite seamlessly into CBT 
for child anxiety. 
Results from the present study also suggest that, while the majority of anxious 
youth experience clinical sleep disturbance, the most appropriate sleep intervention may 
vary according to demographic variables and diagnostic status. For instance, younger 
children are reported to experience greater sleep anxiety, while adolescents experience 
more daytime sleepiness. Consistent with cognitive-behavioral treatment techniques more 
generally, sleep anxiety may be targeted through graded exposure and the application of 
reinforcement principles. Conversely, education about the importance of sleep and sleep 
hygiene may be more valuable for anxious adolescents who experience significant 
daytime sleepiness. While teenagers are often inclined and allowed to go to bed later 
than younger children, school schedules prevent them from offsetting this with later rise 
times. Therefore, the inclusion of a sleep hygiene component focusing on how to arrange 
one's schedule to allow for optimal sleep duration may result in less daytime sleepiness 
and associated interference. 
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Although sleep disturbance is common across the anxiety disorders, findings from 
the present study indicate that the nature of sleep problems vary by diagnosis. Therefore, 
certain interventions targeting sleep problems may be more or less appropriate depending 
on diagnostic status. For instance, children with GAD were reported to exhibit more 
restless sleep than youth without a GAD diagnosis, which may reflect the physiological 
arousal and restlessness associated with the disorder (AP A, 2000). Thus, a nighttime-
relaxation component may be useful in reducing physical arousal and promoting more 
restful sleep. Education about proper sleep hygiene may also be indicated, as it includes 
information on behaviors that could lead to physiological arousal at night, such as 
drinking caffeine or playing video games prior to bed. 
Conversely, children with SAD were more likely to experience anxiety about 
going to sleep, particularly sleeping alone, than those with other anxiety disorders. Thus, 
an exposure-based approach to sleeping independently may be sufficient in order to 
reduce the sleep disturbance associated with SAD. Furthermore, more parental 
involvement in treatment will likely be necessary since parents typically guide these 
bedtime exposures. However, given the fmding that parental intrusiveness is predictive 
of sleep disturbance in anxious youth, and is associated with more oppositionality and 
bedtime resistance, it is essential that clinicians provide parent-training and education 
about appropriate levels of involvement in the bedtime routine. 
Among the present sample of youth with OCD, disorder-specific symptoms (e.g. 
obsessions and compulsions) were found to predict sleep anxiety over and above the 
effect of general anxiety symptoms. Thus, sleep problems may naturally subside as OCD 
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symptoms are targeted in treatment. However, a thorough assessment of how obsessions 
and compulsions are manifesting at night (e.g. nighttime obsessions and bedtime rituals) 
may lead to more targeted exposures and greater reduction in sleep anxiety and related 
interference. 
Findings from the present study also indicate that depressive symptoms mediate 
the relationship between SP and sleep disturbance. Thus, continual monitoring of 
depressive symptoms and inclusion of mood-related treatment components may be 
indicated for youth presenting with SP and co-occurring sleep disturbance. Given the 
mediating role of depressive symptoms, targeting mood may naturally result in a 
reduction in sleep disturbance. Furthermore, findings from this study indicate that across 
all anxious youth, heightened depressive symptoms are associated with shorter sleep 
duration. In the treatment of anxious youth, therefore, depressive symptoms should be 
thoroughly assessed as they may indicate even greater impairment in sleep. 
In addition to traditional sleep treatment components, findings from the present 
study suggest that the inclusion of interoceptive exposure may be beneficial when 
treating anxious youth with co-occurring sleep disturbance. Anxiety sensitivity was 
found to predict delayed sleep onset among the current sample, which is consistent with 
previous research in this area (Morin et al, 2003; Tang & Harvey, 2004). In standard 
CBT, anxiety sensitivity is often targeted through interoceptive exposure, in which 
patients are repeatedly exposed to feared bodily sensations until habituation occurs. 
Interoceptive exposure has been deemed an effective treatment strategy for decreasing 
anxiety sensitivity (Beck, Shipherd, & Zebb, 1997; Bouchard et al., 1996; Bouton, 2002; 
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Carter, Marin, & Murrell, 1999; Hecker, Fink, Vogeltanz, Thorpe, & Sigmon, 1998), and 
is often indicated in the treatment of PD. The results of this study suggest, however, that 
the inclusion of interoceptive exposure may be useful across anxiety diagnoses, 
particularly when the patient is reporting sleep initiation difficulties. 
Findings from this and similar studies also highlight the importance of including a 
parent-training component when treating anxious youth with co-occurring sleep 
disturbance. Parental intrusiveness and control have been associated with the 
development of anxiety and other childhood difficulties (Ginsburg et al., 2004). 
Intrusiveness may take the form of excessive involvement in daily activities which may 
discourage a child's autonomy and sense of competence. Thus, inappropriate levels of 
parental involvement may lead to the development of an external locus of control, which 
in tum serves as a risk factor for anxiety (Chorpita & Barlow, 1998). Additionally, 
parental intrusiveness is thought to interfere with the development of important self-
regulatory skills in a number of areas, including behavior, emotion, and sleep (Dahl & 
Carskadon, 1995). Consistent with this theory, parental intrusiveness was significantly 
associated with child-reported feelings of ineffectiveness and was found to predict sleep 
disturbance in the present sample of anxious youth. Findings from the present study also 
suggest that child oppositionality is one of the key mechanisms underlying the 
relationship between parental intrusiveness and bedtime resistance. These findings lend 
support to previous research indicating that parental intrusiveness, particularly around 
sleeping and the bedtime routine, may contribute to sleep problems (Warren et al., 2003) 
and should be a primary target of treatment. 
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Lastly, the findings from this study highlight the need for mothers suffering with 
their own psychopathology, particularly depression, to seek out concurrent individual 
treatment. Among the current sample of anxious youth, maternal depression was found 
to significantly predict child sleep disturbance. Researchers have proposed that the 
relationship between maternal depression and child sleep problems is likely dynamic and 
bidirectional (Sadeh & Anders, 1993; Sameroff & Emde, 1989), but there is some 
evidence indicating that maternal depression is among the causes of child sleep problems 
(Zuckerman et al, 1987). Thus, intervening at the parental level may lead to changes in 
parent-child interactions that, in tum, positively impact the child's emotional well-being 
and sleep habits. 
In sum, findings from the present study support previous research indicating that 
sleep-related problems are pervasive among anxious youth. Furthermore, the results of 
this study shed new light on the nature of these sleep difficulties and, thus, have 
important clinical implications. While more clinical attention to sleep-related problems 
in this population is clearly needed, results suggest that how these problems are targeted 
may vary depending on clinical presentation, demographic factors , and family 
environment. The high prevalence of sleep disturbance among anxious youth, along with 
the substantial adverse effects associated with inadequate sleep in childhood, may 
warrant the development of a child anxiety treatment protocol that specifically targets 
sleep difficulties. As a first step, however, clinicians are encouraged to include a 
validated measure of sleep, such as the CSHQ, in their assessment of anxious youth. 
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When indicated, sleep difficulties may also be targeted in the context of standard anxiety 
treatment using well-established, empirically-supported sleep treatment components. 
Table 1 Number and percentage of sample by principal and clinical diagnosis 
Principal Diagnosis Clinical Diagnosis 
(n=101) (n=101) 
N % N % 
GAD 24 23.8 37 36.6 
SAD 14 13.9 15 14.9 
SP 10 9.9 17 16.8 
OCD 11 10.9 17 16.8 
PD 11 10.9 14 13.9 
Other Anxiety Disorder 31 30.7 39 38.6 
Anxiety Disorder NOS 16 15.8 21 20.8 
Specific Phobia 11 10.9 25 24.8 
Co-Principal Diagnosisa 4 4.0 
MDD 2 2.0 
Depressive Disorder NOS 1 1.0 
ADHD 5 5.0 
ODD 6 5.9 
Note: GAD= generalized anxiety disorder, SAD= separation anxiety disorder, 
SP =social phobia, OCD =obsessive-compulsive disorder, PD =panic disorder, 
MDD = major depressive disorder, ADHD = attention deficit/hyperactivity disorder, 
ODD = oppositional defiant disorder 
a Co-principal diagnoses of two or more of the following: GAD, SAD, PS, OCD, PD 
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Table 2 Number and percentage of sample with a comorbid disorder 
Comorbid Diagnosis N % 
Any Comorbidity 37 36.6 
Other Anxiety Disorder 33 32.7 
Specific Phobia 14 13.9 
GAD 13 12.9 
SP 7 6.9 
OCD 6 6.0 
Anxiety Disorder NOS 5 5.0 
PD 3 3.0 
SAD 1 1.0 
Oppositional Defiant Disorder 6 6.0 
ADHD 5 5.0 
Major Depressive Disorder 2 2.0 
Depressive Disorder NOS 1 1.0 
Note: GAD= generalized anxiety disorder, PD =panic disorder 
SP =social phobia, SAD= separation anxiety disorder, 
OCD = obsessive compulsive disorder, 
ADHD = attention deficit/hyperactivity disorder 
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Table 3 Means, standard deviations, and zero-order correlations for the Children's Habits Sleep Questionnaire 
Variable M SD 1 2 3 4 5 6 7 
1. Sleep Duration (Minutes) 558.07 65.28 
2. Total Sleep Disturbance 47.87 8.34 -.22* 
3. Bedtime Resistance 8.46 2.82 -.04 .67** 
4. Sleep Onset Delay 1.70 0.82 -.13 .49** .43** 
5. Sleep Anxiety 6.12 2.07 -.05 .65** .78** .32** 
6. Night Wakings 4.20 1.49 -.02 .52** .45** .16 .ss** 
7. Parasomnias 8.60 1.86 -.17 .48** .07 -.08 .23* .25* 
8. Sleep Disordered Breathing 3.40 0.96 -.09 .29** -.03 -.24* .08 .17 .46** 
9. Daytime Sleepiness 13.72 3.87 -.17 .67** .13 .28** .07 .05 .21* 
* p < .05, ** p < .01 
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Table 4 Means and standard deviations for the Children's Habits Sleep Questionnaire by age group and gender 
Age group Gender 
6-11 (n = 66) 12-17 (n = 35) Female (n= 50) Male (n =51) 
M SD M SD M SD M SD 
Total Sleep Time (Minutes) 578.17** 64.22 515.00** 43.60 562.22 67.35 553.72 63.55 
Total Sleep Disturbance 48 .36 7.88 47.60 8.64 47.76 8.41 47.98 8.36 
Bedtime Resistance 8.88* 3.17 7.66* 1.80 8.26 2.73 8.65 2.92 
Sleep Onset Delay 1.74 0.82 1.64 0.83 1.70 0.81 1.71 0.83 
Sleep Anxiety 6.55** 2.20 5.31** 1.51 6.06 1.92 6.18 2.22 
Night Wakings 4.48** 1.62 3.61 ** 1.03 4.24 1.48 4.16 1.52 
Parasomnias 8.69 1.76 8.44 2.05 8.66 1.67 8.55 2.04 
Sleep Duration 4.73* 1.67 3.86* 1.77 4.74 1.59 4.11 1.85 
Sleep Disordered Breathing 3.43 1.03 3.33 0.83 3.38 0.95 3.41 0.98 
Daytime Sleepiness 12.77** 3.71 15.51 ** 3.57 14.06 4.44 13.39 3.23 
* p < .05, ** p < .01 
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Table 5 Details of hierarchical linear regression model evaluating the 
main and interactive effects of age and gender in predicting sleep 
duration (N=101) 
B SEB B 
Step 1 
Constant 5.91 1.20 
Gender 0.55 0.49 0.16 
Age -0.14 0.11 -0.19 
Step 2 
Constant 3.52 1.54 
Gender 5.76 2.30 1.68* 
Age 0.08 0.14 0.11 
Gender X Age -0.48 0.21 -1.61 * 
Note: sleep duration as measured by the CSHQ sleep duration subscale 
R2 = .05 for Step 1 (p = ns), ~R2= .15 for Step 2 (p < .025) 
* p < .025 
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Table 6 Details of the hierarchical linear regression model evaluating 
the adjusted contribution of anxiety sensitivity in predicting total sleep 
disturbance (N=92) 
B SEB 
Step 1 
Constant 48.72 3.92 
Gender -0.28 1.82 
Age -0.06 0.34 
Step 2 
Constant 49.41 5.24 
Gender -0.27 1.83 
Age -0.05 0.35 
CASI total score -0.03 0.13 
Note: Sleep disturbance as measured by the CSHQ total score 
R2 = .001 for Step 1 (p = ns), ~R2= .001 for Step 2 (p = ns) 
B 
-.017 
-.018 
-.016 
-.015 
-.021 
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Table 7 Details of the hierarchical linear regression model 
evaluating the adjusted contribution of anxiety sensitivity in 
predicting sleep onset (N=92) 
B SEB B 
Step 1 
Constant 1.33 0.36 
Gender -0.04 0.17 -0.02 
Age 0.04 0.03 0.12 
Step 2 
Constant 1.21 0.35 
Gender -0.05 0.16 -0.03 
Age 0.03 0.03 -0.10 
CASI total score 0.43 0.16 0.26** 
Note: Sleep onset as measured bl the CSHQ sleep onset subscale 
R2 = .014 for Step 1(p = ns), L)R = .081 for Step 2 (p = .01) 
** p =.01 
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Table 8 Percentage of children with 
clinical sleep disturbance by principal 
diagnosis (N=70) 
Principal Diagnosis % 
PD 90.0 
GAD 83.3 
soc 80.0 
SAD 71.4 
OCD 54.5 
Note: Parent-report of clinical sleep 
disturbance based on a CSHQ total 
score 2: 41 
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Table 9 Summary of path coefficients from hierarchical regression analyses testing 
depressive symptoms as mediator of SP and sleep disturbance 
Coefficient B SE B B 
Path A .47** 3.27 0.68 0.47** 
PathB .29** 0.91 0.33 0.29** 
Path C1 .24* 5.52 2.26 0.24* 
Path C2 .21 2.10 2.62 0.10 
Note: depressive symptoms as measures by the CDI total score, sleep disturbance as 
measured by the CSHQ total score 
* p < .05, ** p < .01 
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Table 10 CBCL Obsessive-Compulsive (OCS) Scale Items and Factor Loadings 
CBCL Item Factor Loading 
Item 66: Repeats certain acts over and over; compulsions 0.70 
Item 52: Feels too guilty 0.70 
Item 112: Worries 0.64 
Item 84: Strange behavior 0.64 
Item 9: Can't get his/her mind off certain thoughts; obsessions 0.64 
Item 31: Feels he/she might think or do something bad 0.61 
Item 85: Strange ideas 
Item 32 Feels he/she has to be perfect 
Note: CBCL OCS Scale validated by Nelson et al., 2005 
0.61 
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Table 11 Details of hierarchical linear regression model evaluating 
the adjusted contribution of obsessions/compulsions in predicting 
sleep anxiety among youth with OCD (N = 17) 
Step 1 
Constant 
Gender 
Age 
General Anxiety Symptoms 
Step 2 
Constant 
Gender 
Age 
General Anxiety Symptoms 
Obsessions/Compulsions 
B SEB B 
7.58 
0.19 
-0.29 
0.10 
7.27 
0.04 
-0.29 
0.07 
0.16 
1.45 
0.46 
0.09 
0.05 
1.42 
0.46 
0.08 
0.05 
0.08 
0.05 
-0.38** 
0.23 * 
0.01 
-0.38* * 
0.16 
0.24* 
Note: Obsessions/compulsions as measured by the CBCL OCS subscale 
score, sleep anxiety as measured by the CSHQ sleep anxiety subscale, 
general anxiety symptoms as measured by the MASC total score. 
R2 = .235 for Step 1 (p < .01), ~R2= .285 for Step 2 (p < .05) 
* p < .05, ** p < .01 
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Table 12 Details of hierarchical linear regression model examining 
the adjusted contribution of depressive symptoms in predicting sleep 
disturbance (N=100) 
B SEB B 
Step 1 
Constant 47.61 3.68 
Gender -0.13 1.70 -0.01 
Age 0.03 0.32 0.01 
Step 2 
Constant 46.72 3.76 
Gender -0.01 1.70 -0.01 
Age -0.01 0.32 0.02 
Depressive Symptoms 0.14 0.12 0.12 
Note: Depressive symptoms as measured by the CDI total score 
R2 = .000 for Step 1 (p = ns), L1R2= .014 for Step 2 (p = ns) 
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Table 13 Details of hierarchical linear regression model evaluating 
the adjusted contribution of depressive symptoms in the prediction 
of sleep duration (N= 1 00) 
B SEB B 
Step 1 
Constant 6.08 0.73 
Gender 0.69 0.34 0.19 
Age -0.18 0.06 -0.27** 
Step 2 
Constant 6.40 0.73 
Gender 0.65 0.33 0.19 
Age -0.17 0.06 -0.25** 
Depressive Symptoms -0.05 0.02 -0.20* 
Note: Depressive symptoms as measured by the CDI total score, 
sleep duration as measured by the CSHQ sleep duration subscale 
R2 = .103 for Step 1 (p < .01), f..R2= .144 for Step 2 (p < .05) 
* p < .05, ** p < .01 
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Table 14 Details of hierarchical linear regression model evaluating 
the adjusted contribution of family functioning in the prediction of 
sleep disturbance (N=85) 
B SEB B 
Step 1 
Constant 45.98 4.13 
Gender 1.23 2.08 0.08 
Age -0.01 0.35 -0.01 
Step 2 
Constant 28.34 9.06 
Gender 2.78 2.13 0.19 
Age 0.01 0.34 0.03 
Family Functioning 0.31 0.14 0.31 * 
Note: Family functioning as measured by the FAM-III total score 
R2 = .01 for Step 1 (p = ns), ~R2= .089 for Step 2 (p < .05) 
* p < .05 
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Table 15 Details of hierarchical linear regression model evaluating 
the adjusted contribution of maternal psychopathology on sleep 
disturbance (N=96) 
B SEB B 
Step 1 
Constant 48.69 3.85 
Gender -0.57 1.74 -0.03 
Age -0.03 0.33 -0.01 
Step 2 
Constant 48.28 3.78 
Gender -0.27 1.66 -0.02 
Age -0.23 0.33 -0.07 
Maternal Anxiety 0.22 0.24 0.10 
Maternal Depression 0.72 0.26 0.30** 
Note: Maternal psychopathology as measured by the DASS anxiety 
and depression subscales, sleep disturbance as measured by the CSHQ 
total score 
R2 = .001 for Step 1 (p = ns), L'lR2= .117 for Step 2 (p < .01) 
** p < .01 
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Table 16 Summary of path coefficients from hierarchical regression analyses testing 
child internalizing symptoms as mediator of sleep disturbance 
Path A 
PathB 
Path C1 
Path C2 
Coefficient B 
.24* 0.27 
.28* 
.32** 
.28* 
0.52 
0.78 
0.49 
SEB 
0.13 
0.20 
0.23 
0.24 
B 
0.24* 
0.28* 
0.32** 
0.22* 
Note: Maternal depression as measured by the DASS depression subscale, sleep 
disturbance as measured by the CSHQ total score, child internalizing symptoms as 
measured by the CBCL internalizing subscale 
* p < .05, ** p < .01 
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Table 17 Details of hierarchical linear regression model evaluating 
the unadjusted contribution of parental intrusiveness on sleep 
disturbance (N=85) 
B SEB B 
Step 1 
Constant 44.75 4.11 
Gender 2.22 1.99 0.14 
Age 0.09 0.36 0.03 
Step 2 
Constant 36.49 4.97 
Gender 3.31 1.94 0.21 
Age 0.14 0.34 0.05 
Parental Intrusiveness 0.83 0.31 0.33** 
Note: Parental intrusiveness as measured by the FAM-III control 
and involvement subscale composite score 
R2 = .021 for Step 1 (p = ns), ~R2= .127 for Step 2 (p < .01) 
** p < .01 
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Table 18 Summary of path coefficients from hierarchical regression analyses 
testing child oppositionality /aggression as mediator of bedtime resistance 
Coefficient B SE B B 
Path A .34** 
PathB .32** 
Path C1 .25* 
Path C2 .21 
0.34 
0.27 
0.21 
0.11 
0.12 
0.09 
0.08 
0.10 
0.34** 
0.32** 
0.25* 
0.13 
Note: Parental intrusiveness= FAM-III involvement and control composite score, 
bedtime resistance = CSHQ bedtime resistance subscale, and 
child oppositionality/aggression = CBCL aggressive/oppositional behavior subscale 
* p < .05, ** p < .01 
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Figure 1 Age as moderator of the association between gender and sleep duration 
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Note: Sleep duration as measured by CSHQ sleep duration subscale 
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Figure 2 Depressive symptoms as mediator of the association between social phobia and 
sleep disturbance 
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Figure 3 Child-reported physical arousal of as proposed mediator of the association 
between PD and sleep anxiety 
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Note: PD =panic disorder diagnosis, sleep anxiety as measured by the CSHQ sleep anxiety 
subscale score, physical arousal as measured by the MASC physical subscale 
* p < .05, **p < .01 
Figure 4 Child internalizing symptoms as proposed mediator of the association 
between maternal depression and sleep disturbance 
~---
Maternal 
Depression 
·::/ 
Child Internalizing 
Symptoms 
.32** 
.28* 
(after controlling for child 
internalizing symptoms) 
~8' 
~----
Sleep 
Disturbance 
87 
Note: Maternal depression as measured by the DASS depression subscale, sleep disturbance 
as measured by the CSHQ total score, child internalizing symptoms as measured by the 
CBCL internalizing subscale 
* p < .05, ** p < .01 
Figure 5 Child-reported feelings of ineffectiveness as proposed mediator of the 
association between parental intrusiveness and sleep disturbance 
·~ 
----
Parental 
Intrusiveness 
Child Feelings of 
Ineffectiveness 
.28** 
~4 
----
Sleep 
Disturbance 
Note: Parental Intrusiveness as measured by the FAM-111 involvement and control 
subscale composite score, sleep disturbance as measured by the CSHQ total score, 
child feelings of ineffectiveness as measured by the CDI ineffectiveness subscale 
* p < .05, ** p < .01 
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Figure 6 Child oppositionality/aggression as mediator ofthe association between 
parental intrusiveness and bedtime resistance 
Parental 
Intrusiveness 
Child Oppositionality/ 
Aggression 
.25* 
.21 
(ns after controlling for 
child oppositionality) 
~2** 
~---
Bedtime 
Resistance 
Note: Parental intrusiveness as measured by the F AM-III involvement and control 
composite score, bedtime resistance as measured by the CSHQ bedtime resistance 
subscale, child oppositionality/aggression as measured by the CBCL 
oppositional/aggressive behavior subscale 
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